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ABSTRACT
This study investigated the factors that might affect child survival in Matlab, a 
rural area in Bangladesh, using a ‘proximate determinants’ conceptual 
framework.
The analysis involved three sets of data. Identification of the important 
covariates of childhood mortality was based on follow-up of the 1982 birth 
cohort of the whole Matlab population until December 1984. Their household 
and maternal characteristics were collected during the 1982 census of the area 
carried out by the International Centre for Diarrhoeal Disease Research, 
Bangladesh. A survey conducted in late 1986 collected information in seven 
purposively selected villages on some selected proximate determinants from 
the mothers of 1128 children bom between 1 October 1983 and 30 June 1986. 
A survey of 63 health care providers in the area was also conducted during the 
first half of 1987.
The covariates represented various characteristics of the household, of the 
mother, and of the children; among them economic condition, health program 
status, maternal age and education, sex and birth order of the children were 
found, through a hazard logit model analysis, to have significant relationships 
with child mortality when the age of the children was controlled.
The survey revealed widespread malnutrition and morbidity among the 
children, and the risk of death of the severely malnourished children was 
found to be very high in comparison to the less severely malnourished and 
normally nourished children. This pattern supports the argument that child
Vi
death in this com munity is mostly preceded by growth faltering. M oreover, 
most of the previously identified independent variables (excepting birth order, 
inform ation on which was not available in the survey) maintained a pattem  of 
relationship with severe malnutrition similar to that with mortality. This 
im plied that mortality differentials, as observed for those variables among the 
children in the study area, are largely due to differentials in malnutrition or 
growth faltering.
A high incidence o f m orbidity and inappropriate feeding practices may be 
im portant causes o f m alnutrition among the children. Prevalence among 
mothers o f unhygienic practices and lack of appropriate knowledge about 
disease may be responsible for higher incidences of diseases like diarrhoea 
among the children. Traditional beliefs prevailing in the com munity about 
causes and transm ission o f diseases may be an im portant factor deterring 
parents from approaching scientific or m odem  methods of treatment and 
prevention. The practice of food withholding during sickness may also play an 
im portant role in aggravating the poor nutritional situation of the study 
children.
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Chapter 1
CORRELATES OF CHILDHOOD MORTALITY: EMPIRICAL
EVIDENCE
1.1 Introduction
Despite a dearth of appropriate data bases for studying mortality in the 
developing countries, the demographic world has witnessed a substantial 
number of mortality studies during the last decade, mostly using indirect 
estimation procedures based on retrospective child survival information, 
which primarily documented variations in mortality among nations and 
subgroups of different national populations. Such studies often related the 
level of economic development of the nations with the level of mortality, or 
they examined mortality differentials by socio-demographic and 
environmental factors both at aggregate and individual levels within a nation 
(detail follows in Section 1.2). These were helpful in understanding the 
circumstances leading to the prevailing level of mortality in a country and the 
possible causes of inequality among the national subgroups. In addition to 
that, such studies were also helpful in identifying the most vulnerable group 
for developing any targeted intervention programs.
Until very recently what was most lacking was the addressing of substantive 
questions in interpreting the relationship between socioeconomic factors and 
mortality in aetiological terms, which also raised issues of conceptual models 
and specification of determining factors (Brass 1979:30). Thus there was a 
strongly-felt need for broadening the scope of demographic research on
2mortality by incorporating variables representing the biological process of 
health impairment, which often leads to a fatal outcome (Ruzicka 1985:185; 
Ruzicka and Kane 1986:257; Mosley and Chen 1984:25-26; Mosley 
1985:190; Ware 1984:199; Lindenbaum et al. 1985:20).
1.2 Covariates of childhood mortality
Macro level factors
Bangladesh ranked twenty-fifth from the top in a class of 33 countries with 
very high under-rive mortality in 1986, with an estimated figure of 192 deaths 
per thousand live births (UNICEF 1988:64). It is believed that the pace of 
mortality decline the country experienced in the 1950s and 1960s was not 
maintained during the 1970s (Ruzicka 1981:160; Elahi and Ruzicka 1981:44- 
55). Such a premature slowing down of mortality decline at a high level was 
also noted for some other developing countries (Shivamurthy 1981:51-76; 
Arriaga 1981:21-50). This premature retardation has several causes and they 
are not the same for all countries. In broad terms they can be classified into 
four groups: economic development; nutrition and food supply; provision and 
adequacy of health services; and demographic trends (Ruzicka and 
Hansluwka 1982:83-155; WHO 1981:165-166).
At the macro level the most important debate was on the relative contributions 
of living standards and life styles versus public health programs and access to 
medical service, to the reduction of mortality during 1940-1960 in the 
developing countries. One of the interesting features of the debate was that 
social scientists identified modem medical technology as the chief causal 
factor, while health scientists claimed that public health programs had been
3too limited to have had such an impact (IRG 1979:606). Analysis of the cross- 
sectional relationship between national life expectancies and national income 
per capita in the developing countries revealed that factors exogenous to life 
styles and economic development have had a major impact on mortality 
trends during the twentieth century (Preston 1976:62-88; 1979:307). An 
examination of the situation in the Asia-Pacific region including Bangladesh 
also revealed a positive relationship between per capita Gross National 
Product (GNP) and life expectancy at birth (Ruzicka and Kane 1986:18-20). 
Findings from the same study also suggested that for Indonesia, Pakistan, 
Papua New Guinea, and Bangladesh the national level of economic 
development would lead one to expect lower levels of mortality than those 
observed if economic development were the only determinant, while for 
China and Sri Lanka a higher levels would be expected. This indicates the 
presence of contributory factors other than the level of economic development 
in the mortality situations in those countries.
There is no doubt that both economic factors and modem medical technology 
have had impacts on mortality decline in the developing countries during the 
recent past. Perhaps there are limits to the achievement of one in the absence 
of the other. It is believed that only after a nation in economic development 
crosses a certain threshold can health programs become fully effective to 
improve the mortality situation. There might also be a ceiling beyond which 
the impact of public health measures tapers off and any further gains depend 
on catch-up growth in the socioeconomic field, including positive changes in 
personal behaviour patterns (Hansluwka 1973:283-300).
4Community characteristics
Perhaps the most frequently encountered feature of within-nation mortality 
differential studies by community characteristics was the contrast in mortality 
experience of urban and rural populations. Higher mortality' rates for rural 
than urban areas have been documented for many developing countries. Using 
World Fertility Survey (WFS) data from 28 countries of Africa, America, and 
Asia, Hobcraft et al. (1984:198) reported lower under-five mortality among 
urban (and metropolitan) than among rural children. A similar picture of 
favourable mortality situation during childhood for urban residents was also 
reported for Latin American countries (Behm 1979:145-152). An analysis of 
covariates of Sri Lankan childhood mortality revealed a better survival for 
urban children than for those residing in rural and estate areas (Meegama 
1980:19); however, when the effects of other variables like parental 
education, age of mother at birth, sex and birth order of children, ethnicity, 
and toilet facility were controlled, the pattern of urban-rural differentials was 
reversed (Trussed and Hammerslough 1983:16-17). This indicated that the 
urban-rural differences might have been mediated through the other variables 
included in the analysis.
For Bangladesh, better survival for urban children was also observed in 
nationwide studies conducted during the seventies. One such study was the 
Bangladesh Retrospective Survey of Fertility and Mortality (BRSFM), where 
a substantially higher child mortality rate was observed for rural than urban 
areas (Census Commission 1977:81). On the basis of Bangladesh Fertility 
Survey (BFS) data, a similar tendency of higher child mortality among rural 
children was also reported by many investigators (Mitra 1979:43; Huda 
1980:164-165; Al-Kabir 1984:18). After reviewing the relevant factors which 
might contribute to the observed rural-urban differentials in childhood
5mortality, Mitra (1979:60) identified better medical, environmental, and 
socioeconomic conditions, including education, in the urban areas as having a 
favourable effect. In studying the impacts of community level variables on 
child mortality in Bangladesh, Huda (1980:126-162) used seven community 
level scales measuring levels of agricultural modernization, urbanization, 
education, health surveillance, medical facilities, living conditions, and 
transport facilities. Agricultural modernization, medical facilities and health 
surveillance were inversely associated with mortality while the rest of the 
variables showed very weak relationships with child mortality. Improved 
nutrition among the children of communities with modernized agriculture was 
considered to be the possible mechanism of the relationship between 
agricultural modernization and lower child mortality. A more recent 
investigation of the effects of community factors on infant and child mortality 
using BFS data by Al-Kabir (1984:24-32) revealed the importance of 
proximity of the children’s villages of residence to a family planning clinic 
and to a primary school in relation to observed childhood mortality, especially 
during the neonatal and childhood periods. Variables like distance to thana 
(second lowest administrative unit and now known as upazilla) headquarters, 
a government dispensary, hospital, and a qualified doctor were found to show 
moderate effects.
Health service related factors
Effective preventive and treatment facilities, if available nearby and used 
properly, should have definite mortality-reducing effects. Neonatal tetanus, 
whooping cough, polio, and measles - all of which contribute significantly to 
the high childhood mortality in the developing world - can be prevented 
through immunization (Foster 1984:119; Morley and Lovel 1986:272-283;
6Rahman et al. 1982:264). Deaths from diarrhoeal and respiratory diseases can 
be greatly reduced by timely treatment of the children. The impact of health 
services in reducing mortality was also observed for rural Nigeria (Orubuloye 
and Caldwell 1975:272; Morley 1963:82-87). In a study of two villages in 
Bangladesh, one with available oral rehydration therapy and the other without, 
the inhabitants were kept under observation for two years to examine the 
impact of availability of oral rehydration therapy on diarrhoeal mortality. It 
was observed that the diarrhoeal case fatality rate for the village with 
available oral rehydration therapy was lower than that of the other, suggesting 
a favourable impact of available treatment facilities in the villages (Rahman et 
al. 1979:811). A similar finding in support of the mortality-reducing impact of 
other health intervention programs in rural Bangladesh was also reported 
(Chen et al. 1983:202-207; Baqui et al. 1983:94-96; Chowdhury et al. 
1986:28-32). In an analysis to explain the improved mortality situation in 
Kerala in comparison to West Bengal in India, Nag (1983:886) concluded that 
greater utilization of preventive and curative medical facilities in Kerala was 
the most important contributory factor in placing Kerala in a better position 
than West Bengal. There is much other evidence from around the world which 
suggests that well-designed and effectively operated health care projects can 
reduce infant and child mortality rates by one-third to one-half or more within 
one to five years at a reasonable cost (Gwatkin et al. 1980:9-17).
Environmental conditions
The positive contribution of improved environment in terms of clean water 
and better sewage disposal on declining mortality during the nineteenth 
century in the developed countries was well recognized (Titmuss 1943; 
McKeown and Brown 1968:38). The inter-American investigation of
7childhood mortality examined the relationship of household water supply, 
sanitary facilities, and crowding in the household, and revealed that 
availability of piped water, better toilet facility inside the house, and smaller 
number of persons per room had a beneficial impact on both neonatal and 
post-neonatal mortality (Puffer and Serrano 1973:310-324). Availability of 
better toilet facility was also found to exert a positive influence on child 
mortality for Sri Lanka (Trussed and Hammerslough 1983:16). For Malaysia 
the positive impact of toilets and piped water on infant survival was reported 
to be dependent on mother’s education (Esrey and Habicht 1988:1081-1084). 
A study in rural areas of Bangladesh reported a positive association of use of 
latrines and a negative association of household size with survival during the 
post-neonatal period (Rahman et al. 1985:29); for childhood mortality inverse 
relationships with dwelling area in household and use of fixed latrine were 
also observed (D’Souza and Bhuiya 1982:762, 764).
Parental socioeconomic factors
Lower mortality levels among children with higher parental socioeconomic 
status, often measured by occupation and education, have been observed for 
both the developed and developing worlds. The existence of an inverse 
relationship between social class and infant mortality, with a stronger 
relationship for post-neonatal mortality, has been reported by Antonovsky and 
Bernstein (1977:454-457), who analysed data from infant mortality studies 
undertaken in Western Europe and the United States. A similar pattern of 
relationship between social class and neonatal and post-neonatal mortality 
was also observed for 1949/50 and 1975 in England and Wales (Machin et al. 
1986a: 145; 1986b:162).
8Studies relating socioeconomic factors and child mortality in the developing 
world are quite limited in scope and coverage. In the absence of nationwide 
high quality registration data, small-area based studies and retrospective 
sample surveys conducted especially during the 1970s were the major data 
sources for mortality studies in the developing world. The World Fertility 
Surveys conducted during the mid-1970s were the ones used quite often to 
study socioeconomic mortality differentials in the developing countries. 
Hobcraft and others made a rigorous investigation of socioeconomic factors 
and child mortality with the help of multivariate analytical techniques using 
WFS data for 28 countries. The set of variables included in the study to 
represent socioeconomic factors consisted of (a) mother’s education, (b) 
mother’s work status since marriage, (c) father’s occupation, (d) father’s 
education, and (e) place of residence (rural-urban) of mothers. Among the 
variables, mother’s education was found to be the most important.
For some of the Asian countries however, the influence of mother’s education 
was found to be most important for the survival of children only after one year 
of age (Hobcraft et al. 1984:220). The importance of father’s education and 
occupation was also indicated for some countries including Bangladesh. 
Mother’s work status was observed to be least important, especially in the 
context of Bangladesh. An inverse relationship between childhood mortality 
and father’s occupation and education of parents was also reported by other 
investigators using BFS data (Huda 1980:112; Mitra 1979:66-80). Household 
economic status as measured by ownership of various household articles was 
also reported by Mitra (1979:84-85) to have a negative relationship with child 
mortality. The BRSFM also documented an inverse relationship between 
mother’s education and child mortality (Census Commission 1977:107).
9Findings from a small area study in Mysore, India, reported lower infant 
mortality for the non-agricultural as opposed to the agricultural class; and 
within the agricultural class, owner-culdvators with more land had a lower 
infant mortality rate than either owner-culdvators with less land or labourers 
or temporary tenants (UN 1961:81). A similar pattern of differentials in 
childhood mortality by occupation, education, landholding, and income was 
also reported for India by Vaidyanathan (1972:152-158). An analysis of the 
data generated from the Matlab field area of the International Centre for 
Diarrhoea! Disease Research, Bangladesh (ICDDR,B) documented an inverse 
relationship between mortality of children aged 1-4 and various 
socioeconomic factors (D’Souza and Bhuiya 1982:756-764). The study 
indicated that child mortality rates were substantially higher among the 
children whose mothers did not have any schooling, and among those whose 
heads of household were in lower status occupations.
An issue which was not quite clear in the relationship between socioeconomic 
factors and child mortality was that of the independent effect of mother’s 
education as opposed to economic status of the parents. The well-known 
inter-American study of childhood mortality used occupation of father and 
education of mother to study socioeconomic mortality differentials, and 
concluded that mother’s education was a useful and valid measure of 
socioeconomic status (Puffer and Serrano 1973:289). In a study of infant and 
child mortality in rural north India, where the relationship between parents’ 
education and child mortality was examined separately for the neonates and 
post-neonates, it was observed that the effect of parental education became 
weaker during the neonatal period if the effects of socioeconomic indicators 
or age were controlled. This led the authors to believe that education acts as a 
proxy for the socioeconomic status of the parents (Simmons and Bernstein 
1982:360, 366).
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Work by Caldwell (1979:408-413) in Africa made a persuasive case that 
mother’s education exerts its effect independently on child survival. It was 
suggested that education brought about changes in mother’s behaviour by a 
reduction in fatalism in the face of children’s ill health, by an increase in 
knowledge of facilities around and seeking help from medical personnel, and 
by enabling mothers to influence household decisions in the way they wanted. 
Evidence in support of Caldwell’s proposition was also reported by an 
anthropological study in a rural area of Bangladesh (Lindenbaum et al. 
1985:10-14). In this study the authors, while comparing the value of education 
in the past with that in the present, concluded that education could be a proxy 
for social and economic status for the earlier period when only rich people 
could obtain it.
A recent review of the mortality situation in the poor countries of the world 
and possible explanatory factors by Caldwell (1986:171-220) identified four 
factors associated with better health performance: (a) position of women and 
children, (b) schooling, (c) political system, and (d) health system. Citing the 
example of poor health achievements of the Middle Eastern oil-rich countries, 
Caldwell argued that better health simply cannot be bought. Perhaps the most 
important factor was education, especially that of females, which helps the 
modem medical system to be effective in improving health or in other words 
reducing mortality especially of the children.
Demographic factors
The age of mother, parity, birth order, interval between births, previous child 
loss experience of mother, and sex of the children were found mostly to be
11
related with survival of children under five years of age in both developed and 
developing countries. All these variables except the last two were mostly 
observed to be related curvilinearly with child mortality following a ‘U’ 
shaped pattem (some studies however, reported positive relationship between 
parity and child mortality). Children of mothers who had previous child loss 
experience were at a higher risk of death. The sex patterns of mortality, 
especially in the south Asian countries, demonstrated higher risks for girls 
after the post-neonatal period.
Heady et al. (1955:395) analysed information from 1949 birth and death 
certificates for England and Wales to examine the relationship between 
mother’s age and parity. It was observed that risks of death during both 
neonatal and post-neonatal periods were higher among the children bom to 
women aged below 20 years. The risks declined as the age of mother 
increased up to the age of 29 and then started increasing again. The study also 
demonstrated a positive risk of death with the parity of children during the 
post-neonatal period, irrespective of mother’s age. A second study which used 
infant mortality data for England and Wales during 1949/50 and 1975 also 
reported a ‘U’ shaped relationship of maternal age and a positive relationship 
of parity with neonatal mortality (Machin et al. 1986a: 140-151). For 
post-neonatal mortality, Machin et al. concluded that during 1975 the age of 
mothers was the most important determinant followed by parity (Machin et al. 
1986b: 160-168). A study of live births delivered in New York during 1968 
reported a ‘U’ shaped relationship of mother’s age with infant mortality; the 
highest risk was observed for those bom to mothers aged less than 20 years 
(Chase 1973:35).
An analysis of neonatal and infant mortality in some projects of the Pan 
American Health Organisation by maternal age at the time of birth, and birth
12
order, revealed a similar pattern as mentioned above (Puffer and Serrano 
1973:244). For maternal age the lowest mortality rate was observed for infants 
of mothers in the age group 25-29 years. Both neonatal and infant mortality 
rates were found to increase with an increase in birth order (Puffer and 
Serrano 1973:249-250). A similar or a ‘U’ pattern of relationship of birth 
order to child mortality was also reported for many Asian countries 
(Kunstadter 1978:80; Trussed and Hammerslough 1983:16; Martin et al. 
1983:422-424; Gubhaju 1984:112; Kim 1986:153).
Huda (1980:106-110) examined the relationship of mother’s age at the time of 
birth and parity with child mortality using Bangladesh Fertility Survey Data 
(Huda 1980:106-108). Bivariate analysis revealed a similar pattern to that of 
other countries, however, the rate in the age group 45 and over was disturbing. 
When the effect of parity was introduced in a multivariate analysis using the 
multiple classification analytical technique, the age effect was found to 
change: among the children of women aged below 25 years mortality was 
found to increase substantially, while among those of mothers 35 years and 
above the pattern reversed and marked a decline. A follow-up study of nearly 
20,000 live births for a year in Matlab, Bangladesh, by Chowdhury (1981:5-6) 
showed also a ‘U’ pattem of relationship of infant mortality and mother’s age 
and parity.
Short birth intervals between pregnancies (Morley and Lovel 1986:113; 
Winikoff 1983:236; Wolfers and Scrimshaw 1975:488) and previous child 
loss experience of mother (Bouvier and Van der Tak 1976:23; Puffer and 
Serrano 1973:255) were also observed to be associated with an increase in the 
risk of infant and child death. Studies on birth intervals both immediately 
preceding (Hull and Gubhaju 1986:113; Park 1986:996; Adlakha and 
Suchindran 1985:488; Trussed and Hammerslough 1983:20; Kune 1980:118)
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and following (Hobcraft et al. 1985:372; Cleland and Sather 1984:406; 
Hobcraft et al. 1983:593-606) the birth of a child clearly demonstrated a 
negative relationship with risk of death of the index child. Similar findings 
were also reported for Bangladesh (Majumder 1989). A higher risk of death 
among the children of mothers who had a child loss experience was also 
demonstrated in some studies in developing countries (Gubhaju 1984:128- 
132; Kim 1986:164) including Bangladesh (Swenson 1978:104; Chowdhury 
1981:7).
Higher survival prospects for female children in industrialized countries are 
nearly universal. However, exceptions to this pattern are observed for a 
number of developing countries (Lopez and Ruzicka 1983:1). In countries of 
the continent of Asia where son preference is very strong, especially in the 
Indian subcontinent, excess female childhood mortality was apparent mostly 
after infancy (El-Badry 1969:1242; Wyon and Gordon 1971:193; Nadarajah 
1983:324). For rural Bangladesh higher female mortality after the neonatal 
period was also reported (Huda 1980:94; D’Souza and Chen 1980:260). An 
examination of cumulative life-table probabilities of mortality by sex of the 
children for the cohort bom during 1973-1975 in Matlab revealed that during 
ages 1-4, mortality for females exceeded that for males by 59 per cent 
(Koenig and D’Souza 1986:16).
The differentials have resulted from the deeply rooted tradition prevailing in 
this community where discriminatory attitudes against females have been 
manifested in practices varying from being implicit, such as the ritual 
celebrations (Bhatia 1983:168), to quite explicit such as intrafamily food 
distribution and medical care (Chen et al. 1981:61-65). The importance of 
differential medical care as a contributor to higher female childhood mortality 
was also emphasized in a recent study of case fatality rates from measles in
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Matlab, where female children who contracted measles faced risks of death 
2.7 times higher than their male counterparts even after controlling for 
socioeconomic and other risk factors (Bhuiya et al. 1987:440). The mortality 
situation for females was found to be worse during the time of food crisis: 
excess female mortality was more noticeable during famine than at normal 
times (D’Souza and Chen 1980:260). A similar finding was also reported for 
the impact of famine on child nutritional status: the negative effects of famine 
were particularly acute for the nutritional status of female children (Bairagi 
1986:311). A multivariate analysis of mortality with sex, nutritional status and 
household economic condition of children in Matlab led to the conclusion that 
the sex differential was largely a result of the nutritional and economic 
adversity prevailing in that community (Bairagi et al. 1982:108). A study 
conducted later in that part of Bangladesh documented discrimination against 
female children in intrafamily food distribution and medical care; this was put 
forward as a likely mechanism for sex bias in child health and survival (Chen 
et al. 1981:65).
Nutritional deficiency
Nutritional deficiency constitutes deficiency in growth and development of 
children during the intrauterine and childhood periods. Low birth weight (less 
than 2,500 grams), which can be considered an outcome of poor growth 
during the intrauterine period, was found to be negatively associated with 
child survival (Puffer and Serrano 1973:164). These conditions are 
attributable partly to the poor nutritional status of the mothers, though this 
may result from other hazards in pregnancy. An investigation in a rural area of 
Bangladesh reported height of mother to have a significant positive 
relationship with survival during infancy, while gestational duration and
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weight of infant showed a positive relationship with survival during the 
neonatal and post-neonatal periods respectively, when the effects of mother’s 
education and other variables were held constant (Chowdhury 1982:373). The 
author concluded that during infancy the weight of the children has a direct 
relationship with survival.
Faltering or retarded growth during childhood <
was also found to increase the risk of death of the children 
(Sommer and Loewenstein 1975:288-290; Chen et al. 1980:1838; Roy et al. 
1983:1098; Briend et al. 1987:726). In a recent investigation conducted in the 
present study area of rural Bangladesh, anthropometric measurements were 
taken for a group of children at the start of the survey; subsequently they were 
followed up for eighteen months to record their survival status (Bhuiya et al. 
1989). An examination of the impact of nutritional status measured by weight 
for age revealed that the children who were severely malnourished 
experienced seven times higher risk of death than the better nourished when 
the effects of other socioeconomic and demographic variables were held 
constant. A high incidence of morbidity, inadequate food, and inadequate 
medical facilities may be the important factors responsible for growth 
faltering among the children in the study area.
The beneficial effect of breastfeeding on child survival is well recognized. It 
was reported from a study in India that virtually all study infants died who did 
not receive breast milk during the first month of life (Wyon and Gordon 
1971:187). The same study also demonstrated the importance of timely 
introduction of solid food and the importance of high quality protein for better 
survival of the children. The beneficial effect of early introduction of solid 
food to the infants was not always clear: among the weaned children an 
increased rate of infection caused by ingesting contaminated food may offset
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the positive effect on nutritional status (Rowland et al. 1983:7; 1988:135- 
137).
The importance of improved nutrition in extending life expectancy was well 
recognized. After investigating the social components of mortality decline in 
South India, Caldwell et al. (1983:205) concluded that given sufficient social 
change, longevity can be expected to rise to around 60 years; improvement 
beyond that may be doubtful without a considerable rise in living standards 
particularly in nutrition.
1.3 Conceptual framework
A careful examination of the correlates of childhood mortality would reveal 
that some of them are more directly related with mortality than the others. It is 
known that where there is no external cause such as violence or accident, 
death is always preceded by a shorter or longer illness - a process which is 
mostly biological in nature. It is further known that infectious diseases and 
malnutrition are the main causes of high under-five mortality in the poor 
nations of the world and both of them are consequences of biosocial 
interactions: a useful approach to a study of them is to define and measure 
these interactions (Mosley 1984:4).
In the case of fertility, Davis and Blake (1956:211-235) introduced the 
concept of proximate determinants which was developed further by Bongaarts 
(1978:105-122). Following this example, Mosley and Chen (1984:29), among 
others (for example, Venkatacharya 1985:237-250; Norren and Vianen 
1986:4-11), developed a proximate determinants model for studying child 
mortality in the developing countries. It was assumed that child death is rarely
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an outcome of a single isolated disease episode, rather, growth faltering and 
ultimately mortality in children are the cumulative consequences of multiple 
disease processes including their biosocial interactions. The level of mortality 
in any society is an outcome of social, economic, biological, and 
environmental forces and the socioeconomic determinants must operate 
through basic proximate determinants that in turn influence the risk of disease 
and its outcome (Mosley and Chen 1984:27). A schematic diagram of the 
model can be seen in Figure 1.1.
Figure 1.1 Proximate determinants conceptual framework for studying child
survival.
Healthy
Personal
illness
control
Maternal
factors
Environmental
contamination
Nutrient
deficiency
Prevention
Socioeconomic determinants I
Treatment
Source: Mosley and Chen 1984:29
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The model identified five sets of proximate variables: maternal factors (age, 
parity, birth interval); environmental contamination (air, food/water/fingers, 
skin/soil/ inanimate objects, insect vectors); nutrient deficiency (calories, 
protein, micronutrients); personal illness control (preventive and curative 
measures); and injury (accidental, intentional).
To elaborate further, let us take the example of mother’s education, which is 
frequently discussed in the contemporary social science literature in the 
context of child survival and can be considered as a socioeconomic 
determinant of mortality. According to this conceptual framework, any effect 
that a mother’s education has on the higher survival probabilities of her 
children must operate through the proximate determinants.
In most societies in LDCs, education of girls -tends to delay their marriages 
and entry into sexual unions to later ages; as a result educated girls are more 
likely to give birth at a time when they are physically well suited for 
childbirth, thus avoiding the high risk of infant death observed among very 
young mothers. Education also brings better awareness about limiting family 
size and birth spacing, which then motivates them to use modem 
contraceptives to both space and limit births.
Environmental contamination refers to the transmission of infectious agents to 
children. In this context diarrhoea and other intestinal diseases are most 
important. Measures like boiling water, washing hands with soap, and heating 
food before serving may also be included in this category. Educated mothers 
may be more aware of the hazards of unhygienic environments and lack of 
cleanliness and may adopt better practices to reduce contamination. This in 
turn reduces the chance of infection among their children, with a positive 
impact on child health and survival.
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Nutrient deficiency relates to the intake of the three major classes of nutrients: 
calories, protein, and micronutrients, such as vitamins and minerals. Educated 
mothers may be better aware of food values as well as the specific needs of 
their children and thus feed them more adequately. This ensures better growth 
of their children and consequently better health and survival.
to children
Injury includes physical injury, bums, and poisoning and may be considered a 
A
random event. Nevertheless, educated mothers may avoid such events more
than their uneducated counterparts through greater carefulness. Intentional
of children
injuriesAmay also be less frequent among the educated mothers than the 
others.
Personal illness control includes both preventive and curadve measures. 
Immunization, a preventive measure, has a definite reducing effect on 
mortality from fatal diseases like tetanus, whooping cough, measles, and 
diphtheria, and in the developing world its acceptance may be related to the 
mother’s education. On the curadve side, early detection of an illness, seeking 
immediate and appropriate medical help, and proper care and feeding during 
sickness, all of which may be posidvely related with mother’s education, are 
some of the possible mechanisms through which mother’s education may 
influence personal illness control with a mortality-reducing effect.
In this context Caldwell’s (1979:408-413) observations on the mechanisms of 
the relationship between mother’s education and child survival, have 
implications for all the proximate determinants, except perhaps injury and 
maternal factors. Relationships between other socioeconomic variables and 
child mortality can be explained in a similar way with the help of these 
proximate determinants.
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1.4 Objectives of the study
The present study sets out with two broad objectives: the first is to identify a 
set of independent variables which have statistically significant relationships 
with child mortality; the second is to examine the mechanisms through which 
the independent variables operate to affect child mortality.
In examining the mechanisms, the relationship between the independent 
variables and a set of variables representing the proximate determinants of 
child mortality (except injury), as outlined in the conceptual framework, was 
analysed; the relationship of the proximate variables with morbidity and 
nutritional status was also examined. The rationale of using malnutrition, 
especially of severe type, as a more proximate determinant of child mortality 
than the others discussed above, was also investigated by examining the 
relationship of malnutrition and subsequent mortality experience of the 
children.
1.5 Organization of the study
The study is organized in nine chapters. Chapter 2 describes the data sources 
used and method of collection. Chapter 3 is devoted to an exposition of the 
background of the study area. Chapter 4 is the first data analysis chapter 
where attempts are made to identify the important covariates of childhood 
mortality. In Chapter 5 the level of mother’s knowledge, awareness, beliefs 
and health related practices is ascertained and the relationships of these levels 
with the covariates identified in Chapter 4 are examined. Chapter 6 explores
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the pattern of morbidity and its relationship with the covariates of mortality 
and mother’s knowledge, awareness, and hygienic practices as outlined in 
Chapter 5. In Chapter 7, an attempt is made to correlate child feeding 
practices, both during normal times and at the time of sickness, with the 
socio-demographic correlates of mortality identified in Chapter 4. There is 
also an investigation of the nature of treatments adopted during an episode of 
illness and their relationship with independent variables. Chapter 8, the last 
analytical chapter, is basically devoted to an investigation of the influence on 
nutritional status of all the variables that conceptually precede growth 
faltering. In that chapter an attempt is also made to identify, in terms of 
nutritional status, the group of children most vulnerable to death. Finally an 
examination is made of the relationship of vulnerability in terms of nutritional 
status with all the variables that conceptually precede growth faltering. In 
Chapter 9 findings from the previous chapters are reviewed in the context of 
the conceptual framework, and comments are made on problems and 
prospects of child survival in the study area.
Chapter 2
MATERIALS AND METHODS
2.1 Sources of data
The present study used data sets from three sources generated from villages in 
the Matlab upazila of Bangladesh where the International Centre for 
Diarrhoeal Disease Research, Bangladesh (ICDDR,B) has been operating a 
Demographic Surveillance System (DSS) to record demographic events since 
1966. The sources were (1) a socioeconomic survey of 1982 along with the 
DSS registration data covering all the Matlab villages, (2) a study of 
socioeconomic status, nutrition and morbidity conducted in seven villages of 
Matlab in 1986 along with the DSS registration data, and (3) a survey of 
health care providers in Matlab villages conducted in 1987. The first, second 
and third data sources mentioned above will henceforth be referred as SES 
and mortality, 1982; SES, nutrition, and morbidity study, 1986; and health 
care providers survey, 1987.
2.2 Methods of collection 
2.2.1 SES and mortality 1982
This data set will be used for studying the socioeconomic mortality 
relationships where the birth cohort of 1982, around 7,638 in number, were 
followed until December 1984 for their survival and migration statuses.
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Household and parental socioeconomic information for all the children was 
obtained from the 1982 socioeconomic survey which was carried out in 
conjunction with the 1982 census in the whole area as a part of DSS activity 
by the ICDDR,B during March - May 1982. For conducting the survey, 
additional workers were recruited and trained and sent to the field in teams 
with experienced regular DSS workers. The follow-up of the birth cohort for 
its demographic events was made through the DSS, so a brief description of 
DSS data collection procedures which were followed during 1982-84 is of 
relevance and presented below.
The data collection procedure of the DSS comprises a three-tier system. 
Detection of vital events is primarily the responsibility of 110 female 
Community Health Workers (CHW) who are recruited from and posted in the 
community where they live. Eighty of these workers undertake the primary 
detection of the vital events in half of the surveillance area as pan of then- 
work in providing village-based maternal and child health and family 
planning services. Each of the workers covers approximately 300 households 
and visits each household fortnightly. In the other half of the Matlab study 
area, 30 CHWs covering approximately 500 households each undertake only 
detection of vital events (and of course, distribute free oral rehydration 
therapy packets to the mothers), and visit each household weekly. All these 
workers have at least a seventh-grade education. While visiting the 
households they enquire about births, deaths, migrations, marriages and 
divorces and record these events in their notebooks. The work of CHWs is 
supervised by 12-16 male Health Assistants (HA) who usually (accompanied 
by the CHW of the area) visit each household once a month to review the 
completeness of the registration and to record the vital events on standard 
registration forms. The HAs are recruited by open advertisement and are not 
necessarily from the community, and have at least tenth-grade education
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and/or training in health and sanitation. For their work they need to reside in 
the community. The area covered by an HA contains about 2,800 households. 
The work of the HAs is again checked by four Senior Health Assistants 
(SHA) who visit each household at least three times a year. All of this work is 
supervised by two Field Research Officers (FRO) and one Senior Field 
Research Officer, and a Manager who regularly checks on the quality and 
completeness of the field work.
All the HAs are scheduled to meet in the Matlab office once a fortnight 
bringing the event forms they filled in during the preceding two weeks for 
submission to the office. On the same day they also update the census 
volumes kept in the office for those events. In case of migrations within the 
DSS area the HAs of the original and destination villages communicate with 
each other for proper recording of the events. Usually the meeting is attended 
by all the supervisory staff and problems faced by the HAs are discussed for 
possible solutions.
The event forms submitted by the HAs are scrutinized by the SHAs and then 
transferred to the Matlab office volumes by two other staff members for any 
reference in the future. Afterwards the forms are send to the Data 
Management Branch of Dhaka office for coding and editing. The entry of the 
coded forms is done by the personnel in the Computer Information Services 
Branch. To minimize data entry errors each form is independently verified. 
Then routine range and consistency checks within a record are done. Attempts 
at correcting the erroneous records are first made in the Dhaka office using 
the registration forms and census volumes; if required the forms are 
subsequently forwarded to the field for necessary corrections.
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A resident of the Matlab DSS area is assigned a registration and a current 
identification number. The registration number is of ten digits and assigned to 
an individual when he/she first enters the system and is never changed. The 
current identification number is of nine digits to represent the current resident 
village, household, and his/her serial number within the household and is 
subject to change with the changes in usual place of residence. Events 
occurring to an individual can be linked with his/her household and parents 
through the registration and current identification numbers.
2.2.2 SES, nutrition and morbidity 1986
Selection of villages and the respondents
This study was done in an attempt to elucidate the mechanisms of the 
relationships between socioeconomic factors and child mortality. It was 
conducted from October 1986 to February 1987 in seven villages of Matlab, 
Bangladesh. The study villages were purposively selected so that nearly half 
of the study subjects come from the MCH-FP (maternal child health and 
family planning program) area and the other half from the comparison (non­
intervention) area. Operational convenience of the field work was a factor in 
selecting the villages, however, care was taken not to select very special 
villages, such as the ones very near the Matlab treatment centre.
For the purpose of the present study all children (1128 in number) who were 
living in the study villages during the first visit and were bom between 1 
October 1983 and 30 June 1986 and their mothers were included in the
survey.
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The survey instruments
Two questionnaires, one for the children and the other for their mothers, were 
developed for collecting information. Before the questionnaires were finalized 
in Bengali they were pretested in the villages (other than the study villages) 
and modified for possible improvements. The children’s questionnaire 
contained six broad sections: general information (including identification), 
food intake, morbidity, home remedy, health care provider, and 
anthropometric measurements. The mothers’ questionnaire had two broad 
parts: the first one mainly contained questions related to their socio­
demographic characteristics, and the second part mainly contained questions 
related to knowledge, attitude, belief and practice of the mother in relation to 
major childhood diseases prevailing in the community. The questionnaires 
contained identification numbers of the mothers to facilitate linkage w'ith the 
children’s questionnaire. English versions of the mothers’ and children’s 
questionnaires can be seen in Appendix F and G respectively.
Anthropometric measurements of the children included weight, height, and 
mid-upper-arm circumference. The body weight of the lightly clad children 
was measured to the nearest 50 grams using 25 kilogram hanging Salter 
scales. Recumbent body length was measured to the nearest 0.1 centimetre 
using locally made two track length boards. Mid-upper-arm circumference 
was measured to the nearest millimetre using insertion tapes specially made 
for the purpose by TALC (Teaching Aid at Low Cost) of the United 
Kingdom.
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Field workers and their training
Data collection in the present study involved interviewing the mothers and 
taking weight, height, and arm circumference of the children. Considering the 
prevailing cultural situation in the study villages, which was not congenial for 
male strangers to interact with the mothers, hiring of female interviewers, 
preferably from the Matlab area, was thought to be the best strategy. 
Advertisements were made in Matlab and adjacent areas for the recruitment 
Fifty candidates with minimum twelfth-grade education applied and sat for 
the written test; 20 of them were called for an oral examination. The best eight 
of these were appointed and a few others were kept in the panel for any future 
need. One HA and one SHA from the existing Matlab staff were also assigned 
for helping the author in supervising the field work. For smooth running of the 
field work, four teams with two female interviewers in each team were 
formed. Each team was aided by a boatman - porter and a female field 
assistant. recruited from the study villages. The main job of the female 
assistants was to guide the interviewers in the villages and to help them in 
taking anthropometric measurements.
The female interviewers began their duties on 2 October 1986. For the first 
two days they were oriented to the Matlab DSS and its census and other 
relevant records. Then they were told about the aims and objectives of the 
present study and about common field strategies. Subsequently they were 
exposed to the questionnaires designed for the present study. Though the first 
part of the training on the questionnaires was in a class room setting, it was 
different from traditional lecturing. The interviewers were asked to read 
questions from the questionnaires and to explain to the group what they 
understood by them. After they had reached a consensus among themselves 
and the author about the intention of the question, and recorded it in their
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notebooks, the next question was addressed. Training in taking 
anthropometric measurements was given by a senior staff member of Matlab 
field office who had long experience of being involved in such studies 
previously conducted by the ICDDR,B. The last part of their training involved 
practising filling in the questionnaires and taking anthropometric 
measurements in the field under the close supervision of the supervisory staff. 
At this stage the measurements taken by the interviewers were standardized 
with those of the supervisor using procedures suggested by WHO 
(1983:13,41-45).
Field operation
A week before launching the field work on 20 October 1986 the villagers of 
the study villages were informed by the DSS worker and the female field 
assistants about the study and its nature. A master list of all the study children 
was also prepared beforehand using the DSS information for easy monitoring 
of the field work. The identification part of the questionnaires was completed 
at the office using the master list. Children and mothers covered in a day were 
recorded in the master list at the end of the day. Every day, before and after 
the field work, the weighing scales used were standardized and calibrated 
against a known weight, and the details of the status of the machines were 
recorded in a notebook. However, none of the scales showed any indication of 
variations. Four speed boats were deployed for taking the four teams to the 
field. The boatmen and the female assistants waited near the villages to meet 
the interviewers. The supervisory staff visited the field almost every day for 
spot checking.
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As planned the interviewers started with the children’s questionnaires and 
completed the first visit in four weeks. Then they worked in the office for two 
days to complete the identification part of the questionnaires for the second 
visit. The data collection of the second and third visit was finished by the third 
week of December 1986 and the third week of January 1987 respectively. In 
case of absence of a child during a particular visit no attempt at revisiting was 
made; however, absence during one visit did not necessarily preclude a child 
from the subsequent visits. It should be mentioned that the necessity of two 
more interviewers was envisaged to complete the mothers’ questionnaires in 
time, and two interviewers were employed from the panel of candidates 
prepared at the time of recruiting the first batch. They were intensively trained 
on the mothers’ questionnaire and were sent to the Held in the later part of 
November 1986. After finishing the children’s questionnaires the four teams 
worked for a few days in the office to fill in the identification parts of the 
mothers’ questionnaire and to record some other information in the 
questionnaires which could be obtained from the DSS volumes kept in the 
office. A refresher training course on the mothers’ questionnaire was also 
conducted among all ten interviewers before sending them to the field. In this 
case an attempt was made to minimize the rate of non-response among the 
mothers by revisit. Collection of data by mothers’ questionnaire was finished 
by the middle of February 1987.
Every day, after returning from the field, the interviewers recorded the visit 
and status of the interview against the respondents in the master list. A sample 
of questionnaires (except in the first week when in fact all w'ere reviewed) 
completed in a given day was reviewed that night and the interviewers were 
consulted in case of any ambiguity found in the questionnaires. Coding 
instructions were developed after reviewing the answers in a sample of 
completed questionnaires in the first week. Thus the coding started soon after
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starting the field work. The answers were coded in the boxes beside the 
questions in the questionnaire, and the coded questionnaires were sent to 
Dhaka in batches for computer processing. Entry and verification of the coded 
questionnaires were completed by the first week of March 1987.
After the completion of entry and verification, checks for duplicate records 
were made, subsequently range checks on all the variables were done. 
Consistency checks were also made for all the variables considered relevant. 
All these were performed on an IBM 4361 using SPSS-X. Corrections of the 
erroneous records were done mostly in consultation with the questionnaires by 
the 20 March 1987.
Problems faced in conducting the survey
The major problem encountered in conducting the survey was to reach the 
households, specially during the first visit. The study villages are in a low 
lying riverine area where the water level rises during July - September and 
inundates most of the land, leaving water transport as the only medium of 
communication. From October the water level starts falling which results in 
an intermediate situation; during the later part of that month, the situation is 
unfavourable both to water and land transport (walking). So during the first 
visit the field workers had to undertake a long struggle to reach the villages 
using speed boat, country boat, and foot travel. During the subsequent visits 
the situation improved.
The first few days of the survey were also difficult in other ways. The field 
workers were not very confident and the respondents were not comfortable. 
As a result the work went slowly and the returned questionnaires were not
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totally free from incompleteness in terms of coverage and relevance. During 
the first four days all the returned questionnaires needed to be reviewed to 
bring the shortcomings to the interviewers’ notice and in some cases they 
were sent back to the field the next day. The whole process put a lot of 
pressure on the supervisory staff as well as the interviewers during the first 
week of the survey.
Although getting mothers’ time for interviewing was thought to be a problem, 
it was not so during the first visit which took place during the pre-harvest 
period. Taking measurements of the children was resisted by the mothers in a 
few cases, but this did not pose a major problem during the first visit. The 
second visit, which had the advantage for the interviewers of being acquainted 
with the mothers and not taking height of the children, was somewhat 
complicated by two situational factors. First, it was the harvesting period and 
getting mothers’ time was difficult. Secondly, this particular time of the year 
is a peak time for various illnesses including diarrhoea and dysentery among 
the children. Normally anthropometric measurements were resisted mainly 
because the mothers believed that by being subjected to them the children 
might get sick; so all the sicknesses incurred by the child after the first 
measurement were attributed to the measurements taken during the first visit. 
In such situations the mothers needed to be convinced that measurement had 
nothing to do with sickness, as a result of which interviewing took a slightly 
longer time.
2.2.3 Health care provider survey
This survey was conducted in the whole area of Matlab among the health care 
providers in the villages in January 1987. The major purpose of the survey
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was to gather information about the way they treat the children in case of 
common diseases, an understanding of which was thought to be of importance 
in assessing any impact the available treatment services may have on child 
health in the villages. Because of limited resources and time a census of the 
health care providers could not be attempted. Moreover, in the absence of a 
list of the health care providers, random sampling procedure for selecting 
respondents could not be attempted. Rather, each of the 16 supervisory field 
staff of the DSS was asked to interview at least four health care providers 
from their usual duty villages. They were further advised to select one from 
each of the four major types of providers if possible. It should be mentioned 
that the health care practitioners in the Matlab villages can be classified into 
four categories: allopathic, homeopathic, kabiraj, and totka (Sarder and Chen 
1981:544-545). Allopathic practitioners base their diagnosis and treatment 
upon Western scientific concepts. Homeopathic practitioners follow a school 
of medicine originally developed in Europe and based upon concepts of health 
and disease whereby cure is attempted by applying minute amounts of 
specific antidotes against assumed causes of illness. Kabiraj apply the 
traditional system of medicine based upon Ayurvedic concepts and use herbs, 
minerals, and diet restrictions. The totka combine a mixture of Ayurvedic, 
Yunani, and shamanistic systems without a unified concept of health and 
disease. Belief in supernatural and mystical causation and cure of diseases is 
generally common among the totka,
A questionnaire was developed in Bengali and it was administered by the DSS 
HAs in the month of January 1987. Although some of the health care 
providers were reported to be frightened about giving the interview, the long­
term acquaintance of the HAs in the villages and the ICDDR,B’s reputation in 
the locality helped to overcome this problem.
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2.3 Data quality and limitations
SES, mortality 1982
This data set contained information from two sources. The socioeconomic 
information came from a survey conducted in the whole DSS area in 1982. 
The demographic information, such as sex, date of birth, birth order, date of 
death and date of migration out of the children and mother’s age came from 
the regular vital registration files maintained by DSS. Usually data collected 
through surveys of a similar sort may suffer from limitations of inadequate 
coverage and lack of desired quality; however, a full coverage was ensured in 
this case by equipping the field staff with an updated list of the inhabitants 
during the field work. The updated list was obtained from the computer by 
adjusting the last census file of 1978 for births, deaths, migration, and 
marriages registered by the DSS during the period. Moreover, a pilot survey 
in five villages had been conducted in 1981 for testing the questionnaire, 
estimating time and cost involvement, and understanding other field 
management issues for the full survey; experience gained from this 
contributed enormously towards obtaining quality data from the survey. In 
relation to data editing, range and consistency checks were rigorously made 
and erroneous records were corrected by consulting the questionnaires and 
sometimes by sending interviewers back to the field.
The other aspect of this data set is the birth, death, and migration registration 
component of DSS where events may be missed out or not properly recorded. 
Although theoretically it is possible to have such problems, in fact the very 
nature of the field work left little scope for such shortcomings. It should be
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mentioned that many studies are conducted each year in the Matlab area 
involving personal contact with the individuals, especially children and 
mothers, and they are identified by the registration and current numbers 
assigned by DSS. It was very rare to experience any ambiguity due to missing 
events or wrongly recorded events, and this gives an indication of the quality 
of registration data in the area.
SES. nutrition, and morbidity 1986
This data set has four broad components: (1) socio-demographic
characteristics of the mothers and date of birth of the children; (2) mother’s 
awareness and practice; (3) information on children’s morbidity, sickness 
care, and feeding practice; and (4) anthropometric measurements of children. 
A list of the eligible children and their mothers with date of birth was obtained 
from the DSS records and was used to ensure coverage. It should be 
mentioned that information on age of children in many surveys of this sort, 
especially in the developing countries, is subject to error; but in this case the 
age of the children was based on actual date of birth registered by the DSS. 
However, the mother’s age in most cases was not based on actual date of 
birth, it was determined through interview by the DSS workers using 
appropriate field techniques.
For the collection of information through the questionnaire, the field workers 
were intensively trained to fill in the questionnaire in a field situation and 
progress was monitored by the investigator until their performance came up to 
a satisfactory level. Moreover, spot checking in the field and scrutiny of the 
questionnaires in the field by the investigator have contributed to the quality 
of the data set.
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In regard to mother’s awareness of hygiene and related practices, it should be 
mentioned that despite an all-out effort to get the actual information there is 
no guarantee that the information on practice is a one hundred per cent 
reflection of their actual behaviour, but the impression gained through field 
observation indicated that the response obtained through interviewing was not 
far from reality.
Collection of anthropometric data involves body measurements and is subject 
to measurement error. Errors associated with anthropometric data may be of 
two types: random and systematic. Random errors are those in which no 
persistent tendency is noted, and therefore they do not affect the mean of a 
distribution, but can increase the variability of measurements about the mean. 
Systematic errors follow a persistent direction relative to the true value and 
may be associated with any worker or instrument. Such errors have relatively 
much more effect on the mean of a distribution than they have on the 
variance. In the case of the present study, intensive training of the field 
workers followed by a standardization of the worker’s measurement with 
those of the supervisor has reduced the chance of variability between workers 
and systematic error. Standardization of the weighing scales every day before 
and after the field work also has reduced the chance of any systematic error 
that may have crept in to affect the measurements.
The morbidity information about the children was retrospective, covering the 
seven days before the survey. The incidences were reported by the mothers of 
the children and were recorded and coded by non-medical persons. Even with 
a higher degree of extensive training of the field workers and the coders, the 
chances of misclassification of diseases may be hard to eliminate.
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A review of health interview surveys in developing countries by Ross and 
Vaughan (1986:80-85) identified a few problem areas associated with survey 
methodology. Interviewing procedures, respondents, memory recall period, 
and the questionnaires were found to be the four important factors in this 
context. Inadequate attention to any of the four may generate data of limited 
scope.
In the present study the questionnaires used were in the local language and 
they were developed after pretesting. The interviewers were female and 
recruited from the locality to ensure better communication, as recommended 
by Kroeger (1983:477), with the mothers. Constant supervision of the field 
work and checking of the questionnaire every day were also maintained 
throughout.
Proxy responding was observed to be the second problem in health surveys. 
For children it is obviously necessary and mothers are logically the best 
choice; their reporting about children’s illness showed a high level of 
agreement with the medical examination in some studies in developing 
countries, including Bangladesh (Black et al. 1982b:308, Martorell et al. 
1975:1298). Thus interviewing of mothers for collecting information on 
children’s health, as was done in the present study, should not be any 
problem.
Determination of the length of recall period for retrospective morbidity and 
sickness care data collection is another problem area which also has effects on 
the quality of data. The recall period must be long enough to include a 
reasonable number of illness episodes and actions within a sample size and 
short enough to minimize the problem of recall errors (Ross and Vaughan 
1986:84). Several studies reported that the reliability of the respondent’s
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report of illness episodes and use of curative measures is related to the 
importance of the event (Linder 1965:78, Mechanic and Newton 1965:569) 
and the length of the recall period (Martorell et al. 1975:1298, Roghmann and 
Haggerty 1974:71). While two weeks can be considered an acceptable period 
of recall, there are indications that under-reporting also may occur in such 
surveys for minor acute morbidity (Martorell et al. 1975:1298). A study in 
Addis Ababa compared daily morbidity interviews with fortnightly interviews 
of the same mothers about the morbidity of their children (Freij and Wall 
1977, cited in Ross and Vaughan 1986). It was observed that the fortnightly 
interview produced a relative over-reporting of recent illness and an under­
reporting of past illness relative to the daily interview results. However, the 
overall reported morbidity over the two week period was found to be close in 
the two approaches.
As mentioned earlier the present study used a recall period only of seven days 
to minimize the extent of recall error. The first question asked in relation to 
morbidity was an open ended one about any sickness during the last seven 
days, referring backwards to every day of the week starting from the day of 
the interview to minimize any chances of shifting of incidences from the 
immediate earlier period. Moreover, as a guard against under-reporting, 
mention was made of the symptoms of major childhood diseases in the study 
area: watery diarrhoea, mucoid and bloody dysentery, measles, pneumonia, 
whooping cough, and fever. Diarrhoea was defined as more than three loose 
motions in a day. This definition of diarrhoea was particularly helpful to 
remove definitional problems found in this locality of Bangladesh 
(Chowdhury and Vaughn 1987:6-9). Moreover, the field workers were 
provided with an English calendar to convert the reported onset day into the 
appropriate date of the month to facilitate accurate recording.
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An examination of the frequency of illness in the seven days preceding the 
survey revealed that the seventh day back from the day of interview had 
lowest incidences during the second and third visits and closer to the 
incidence rates of the day just before the day of interview (Fig. 2.1). If one 
can assume that the incidences in the day just before the survey were not 
under-reported, then the incidences for the remotest day in this case should 
not be suspect.
With regard to current feeding practices, reporting of food items, including 
breast feeding, was not a problem, but reporting of the duration of exclusive 
breast feeding since birth suffered from digital preference with heaping at 6, 
12, and 18 months duration.
Although efforts have been made to reduce the possible bias of reporting 
errors, obviously this could not be fully achieved. Moreover, the degree of 
reporting bias may vary by mother’s socioeconomic background. A few other 
studies conducted in rural Bangladesh also documented a greater tendency of 
under-reporting of disease incidence among the illiterate and poorer 
respondents (Bhuiya et al. 1986:22, Islam et al. 1984:235, Ashraf et al., 
1982:2041).
Health care provider survey. 1986
Data for this survey were collected by regular DSS staff members. They were 
well experienced in data collection and very familiar with the study area. 
They were adequately trained to fill in the questionnaire which left little scope 
for the survey to have problems of coverage. The only notable limitation to 
the survey resulted from its procedure of selecting the respondents. Neither a
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Figure 2.1 Diarrhoeal incidences in the seven days preceding the interview
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census of the health care providers nor a randomized sampling procedure was 
adopted, so the survey does not provide estimates of the number of available 
health care providers in the study area. However, there should not be any 
problem in understanding the nature of treatments adopted by these providers, 
which was in fact the objective of the survey.
Chapter 3
THE STUDY AREA
3.1 General characteristics
The data for the present study come from villages of Matlab upazila (An 
upazila is the third largest administrative unit in the country) in Bangladesh. 
Matlab is 45 kilometres south-east of Dhaka, the nation’s capital (see Fig. 
3.1). A journey from Dhaka to the upazila headquarters involves a two-hour 
bus ride, including a ferry crossing, and a four-hour launch journey. The area 
is in a low-lying deltaic plain intersected by a tidal river, the Gumti, and its 
numerous canals. These are linked with one of the three largest rivers in the 
country, Meghna. The Gumti divides the Matlab area into two pans and it is 
the only transportation route within and around the area. The upazila 
headquarters is 15 kilometres from its district town Chandpur by the only 
paved road. The major modes of transportation within the area are on foot, by 
country boat, and in some cases, by small steamer or launch. Temperatures in 
the area vary from 10 to 35 degrees centigrade. The area is relatively dry 
during the months of December to February with very low rainfall; May to 
September is the monsoon season when the water table rises and most of the 
non-residential lands are inundated. An embankment is being constructed in 
the area to save the agricultural lands from flooding.
As in most other parts of rural Bangladesh, the majority of the Matlab 
population are poor. Farming is their dominant occupation, except in a few 
villages where fishing is the main means of livelihood. Most of the farmers
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Figure 3.1 Bangladesh map showing the location of Matlab study area
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are in marginal situations with less than two acres of land, and 30 per cent of 
them are landless (unpublished results of 1982 census). The land is normally 
very fertile but fragmented into small blocks. The mode of cultivation is 
traditional, using bullocks and ploughs. Use of chemical fertilizers is 
increasing mostly among the richer households. Potatoes and other vegetables 
are also cultivated, mainly during winter. Mechanized irrigation, mostly from 
rivers and canals, can be observed in limited forms. Subsistence, in terms of 
food availability, is always a struggle in the area. The situation is aggravated 
during the pre-harvest periods (two major harvesting seasons for paddy are 
during November - December, and April - May) and hardship exceeds any 
imaginable bounds if the area is hit by any natural calamity damaging crops. 
The major staple in the area is rice; however, wheat is also cultivated during 
winter and it is taking a place in the household menus. Despite rapid 
population growth in the area, the economic situation is believed not to have 
worsened during the last decade (D*Souza et al. 1986:12-13).
The educational level in the area is low, with 45 per cent of the males and 73 
per cent of the females over the age of 15 having had no formal schooling 
(unpublished results of 1982 census). Most of the women are engaged in 
household work and rarely go out of their bari, a cluster of patrilineally 
related households usually around a common courtyard. Earning income and 
buying things for the household are usually the male’s job. Sometimes women 
buy things from the petty vendors coming to the households. Women seldom 
go from one village to another without any male companion.
Most of the living units in the villages are made of sticks and mud and have 
thatched or tin roofs and earthen floors; cemented dwellings are very rare in 
the area. Economically better off households have dwellings with roofs and 
walls made of tin. The nature of construction of the dwellings has made them
44
well ventilated. In most cases the families possess only one dwelling and all 
the members sleep in the same room - some in cots and some on the floor. 
The same dwellings are also commonly used to accommodate domestic birds, 
especially chickens, at night. Usually the dwelling is divided into two unequal 
parts: the smaller part is used to store cooked food items and water, and as a 
kitchen during the wet season; the other part is for living and sleeping 
purposes. Food items are stored in earthen or aluminium containers and 
covered by earthen lids. Water is stored in earthen jars with a narrow neck 
specially designed for the purpose. Food containers are kept on the floor. 
Sometimes the water jars are placed on a higher level from the ground on an 
earthen platform, the underneath of which is equipped with a door used for 
accommodating chickens and ducks at night. In the dry season cooking is 
done outside the dwelling usually under the open sky. Dry leaves, weeds, jute 
straw, wood, and sometimes dried cowdung are used as firewood for cooking 
meals in indigenously made earthen stoves. In the absence of any forest or 
large bushland it is understandable that firewood is very expensive in the 
area, while a lot of it is used for boiling paddy, which is always done in this 
area of Bangladesh before husking.
Surface water is the major source of water; although tube-wells are found in 
the area, the tube-well has not yet taken its place as the sole source of water 
for all purposes. Almost every bari has a nearby surface water source, usually 
a pond, canal or ditch. If there is a tube-well nearby, normally household 
members use its water for drinking only. Bathing, and washing of clothes and 
utensils, are almost always done with surface water.
Sanitation in the villages is very poor. Although most of the households have 
fixed toilets, they are in fact a mere shelter for privacy and perhaps used only 
by the female members; a walk through the villages during the dry season
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always reveals the presence of human faeces by the sides of the streets. The 
toilets, with a bamboo platform to sit on and with a surrounding enclosure, 
usually drain towards relatively lower land, sometimes to nearby surface 
water occasionally used for washing and bathing purposes. Disposal of other 
sewage is similar. Younger children in the villages defaecate indiscriminately 
around the houses and their buttocks are washed by mothers or elder sisters. 
School-going children and even male adults were often observed during the 
field work to defaecate near surface water sources and to use them for 
washing themselves. During the rainy season, when the water level rises, 
defaecation is done in the water from country boats. In short, the overall 
hygienic environment of the houses is very poor and the situation is probably 
worse when there are lots of flies around.
Health care in the area is mainly provided by quacks. Some of them use 
Western medicines for treatment and some traditional approaches. Qualified 
medical graduates are only available in Matlab in the government or the 
ICDDR,B hospital, and the services of the qualified doctors are possibly used 
only by the villagers residing closer to Matlab. However, ICDDR,B speed 
boat ambulances bring in diarrhoeal patients for treatment. Normally, the 
quacks do not have any fixed dispensary except in their own home where they 
keep some medicines. In case of any need they are contacted by someone on 
behalf of the patients for medicine, and if required they also visit the patients 
at home; because of poor communication it is very difficult for the patient to 
visit a health care provider, especially in the dry season. Villagers seemed to 
prefer a particular type of provider, depending on the type of illness.
many a r e
Deliveries of babies take place at home and^attended by traditional birth 
attendants.
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The seven villages included in the survey conducted to fulfil the second 
objective (see Chapter 1) were Uddamdi-South (A00), Charmasua (BOO), 
Sarderkandi (COO), Dhakirgaon (V10), Tatua (S00), Machuakhal (V24), and 
Khidirpur (V28); actual village names are followed by ICDDR,B village 
codes in parentheses. Location of the study villages can be seen in Figure 3.2. 
Generally speaking the study villages are very similar to other Matlab villages 
in terms of socioeconomic and cultural aspects. The village V10 is situated by 
the side of the paved road to Chandpur from Matlab and is slightly better in 
terms of literacy and access to markets and other public facilities. A summary 
of some of the basic characteristics of the villages is presented in Table 3.1.
Table 3.1
Basic characteristics of the study villages
Character­
istics A00 BOO COO
Villases 
S00 V10 V24 V28
Total population* 
(1986) 1300 1770 3237 992 1500 2575 1679
Distance from Matlab 
kilometres 3 3 4 8 3 7 9
Household head 
with some 
education (%) 44 39 26 43 67 30 36
Household with 
radio ( % ) 17 13 10 13 29 25 28
Landless 
household (%) 20 31 34 25 29 25 28
Household with tube-well 
as source of drinking 
water ( % )  42 62 64 50 95 47 79
Source: D’Souza, Rahman, and Karim 1982. 
* - Based on Matlab records.
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Figur© 3.2 Matlab area map showing th© study viilagss
DAUDKANDI
DHAKA
DISTRICT
FARIDPUR
DISTRICT
KACHUA
*  UPAZILA BOUNDARY 
S Ä  RIVER AND CANAL 
^  ROAD
#  AMBULANCE STATION 
M C H -FP AREA
O  COMPARISON AREA
O  COMMUNITY OPERATEDTREATMENT CENTRE
Source: Medical Illustration Branch - ICDDR.B
48
3.2 Health and family planning program
The presence of ICDDR,B (formerly known as the Cholera Research 
Laboratory) in Matlab since 1963 has made it different from other rural areas 
of Bangladesh in terms of health and family planning programs. Initially the 
program started with the aim of testing cholera vaccines in a field situation 
and Matlab was chosen because of the endemicity of cholera there. A small 
treatment centre was set up in the thana (now called upazila) headquarters. A 
fleet of small speed boats was maintained for use as ambulances for diarrhoeal 
patients in the villages and to support the fieldwork. For facilitating 
epidemiological studies a need was felt for continuous registration of births, 
deaths, and migrations, and this was initiated in 1966; since then the 
registration process has undergone many changes in terms of coverage and 
methods. Occasional censuses were also carried out to supplement the 
ongoing registration system. The status of the demographic data collection 
system during 1982-84 has already been described in Chapter 2.
Apart from various epidemiological studies in the area, the ICDDR,B 
launched a major contraceptive distribution program in half of the area in 
1975; the program involved free distribution of oral pills and condoms on a 
house-to-house basis. Details of the program and its impact on contraceptive 
use has been reported elsew'here (Rahman et al. 1980:191-199). Initially the 
program showed promising results but it started deteriorating after a year; it 
was revised in late 1977. The modified program, known as the Matlab Family 
Planning and Health Services Program (FPHSP), replaced the original female 
field workers, who used to act as traditional birth attendants, with a cadre of 
better-educated and better-trained female village workers (FVW), backed up 
by a strong supportive supervisory and technical staff in 70 villages covering 
a population of about 90,000. The details about the design and
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implementation of the program can be found elsewhere (Bhatia et al. 
1980:203-209). The villages were grouped in four blocks, namely A, B, C, 
and D. The remaining 79 villages were without any such program from 
ICDDR,B and were used as a comparison area. The family planning 
component included IUD insertion at clinics from January 1978 and at the 
client’s house from April 1982. Village-based maternal and child health 
(MCH) components that were added in later phases included tetanus 
vaccination for pregnant women, oral rehydration therapy, tetanus vaccination 
for all women of child-bearing age, antenatal care, and training of traditional 
birth attendants.
Beginning in 1982, the MCH components were implemented in blocks A and 
C with greater intensity than in blocks B and D; the comparison area on the 
other hand was not provided with any such MCH-FP services by the 
ICDDR,B except for ORS by the DSS workers, but the usual government 
programs were in operation in the comparison area villages. Out of the seven 
villages selected for the survey, A00, BOO, COO come from the comparison 
area and V10, V24, V28, S00 from blocks A, B, C, and D respectively. A list 
of the specific ICDDR,B activities that were in operation in the areas from 
1982 to 1984 is presented below. Details of the field procedures and other 
relevant information in connection with the administration of the program and 
its impact on contraceptive use can be found in Phillips et al. (1984:154-158) 
and DeGraff et al. (1986:230-232).
ICDDR.B activities in the area during 1982-1984
Blocks A and C:
1. Vital registration
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2. Free distribution of oral rehydration solution (ORS) packets
3. Tetanus vaccine to all married women
4. Measles vaccine to the children
5. Antenatal care to the mothers
6. Training of the traditional birth attendants
7. Free contraceptive distribution including home based IUD insertion
Blocks B and D:
1. Vital registration
2. Free distribution of ORS packets
3. Tetanus vaccine to pregnant women only
4. Free contraceptive distribution including home based IUD insertion
Comparison area:1
1. Vital registration
2. Free distribution of ORS packets
3.3 Demographic characteristics
Both the mortality and fertility levels in the area are high. The crude death 
rate (CDR) in the area was about 17 per 1,000 population in 1974. The level 
showed a downward trend with few year-to-year fluctuations. The highest 
level was observed during 1975 when the country experienced a famine. 
Similar patterns were also observed for infant and child mortality during the 
period, however, the infant mortality rate went down to around 100 in 1985 
(Table 3.2). In 1984 the levels of infant and child mortality were 120 per
1 - It should be mentioned that, apart from the above mentioned activities, in the past 
other health and family planning related programs operated in the study area. 
Information on such programs would have been useful in this study, but very little of 
such information is documented.
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1.000 live births and 32 per 1,000 populadon respectively, quite high in 
comparison to the previous year’s figures. Again in 1985 a decline in 
mortality rates was observed. Table 3.2 presents the CDR, IMR, and CMR as 
observed for the area from 1974 to 1985; the irregularities in the patterns of 
mortality rates for the whole area of Matlab are clearly discernible from the 
table. Nevertheless, an examination of the mortality rates over the period of 
1974-85 for the comparison and treatment areas indicated that comparison 
area mortality rates were always higher (starting from 1977) than in the 
treatment area and the gap between the rates was becoming wider as the time 
advanced. Both areas are experiencing some decline in mortality, however, 
the rate of decline is somewhat greater for the treatment area.
Another interesting feature of the mortality situation in the area is the age-sex 
pattern. During the neonatal period male mortality almost always exceeds that 
of females and the pattern is reversed during the postneonatal and subsequent 
periods of childhood (D’Souza and Chen 1980:260).
The level of fertility in the area is also high. The crude birth rate (CBR) was 
about 45 per 1,000 population in 1974 and this level was maintained till 1977 
except for a post-famine decline to around 30 per 1,000 population in 1975. 
As mentioned earlier, a family planning program was introduced in half of the 
area in 1978. The CBR recorded for the treatment area in 1978 was 32 per
1.000 population while for the same year it was 38 for the comparison area. 
After 1978 CBR in the comparison area was always higher than in the 
treatment area but no tendency to decline was discernible until 1983. A 
decline in treatment area CBR to the 1978 level was observed during 1983-84 
which was followed by an increase in 1985. The comparison area on the other 
hand experienced a substantial increase in CBR during 1979 from the 1978 
level of 38 per 1,000 population to 47 per 1,000. Afterwards, the comparison
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Table 3.2
Crude death rate (CDR), infant mortality rate (IMR), and child mortality rate 
(CMR) of Matlab during 1974-85
Year CDR IMR CMR
1974 16.6 137.9 25.4
1975 20.8 174.3 34.9
1976 14.8 112.0 29.6
1977 13.6 113.7 19.6
1978 13.2 120.4 22.3
1979 13.8 116.4 21.6
1980 13.1 103.9 22.1
1981 13.1 109.1 22.0
1982 14.2 112.5 23.4
1983 14.3 106.1 29.1
1984 15.3 121.5 31.6
1985 12.0 101.0 19.0
Source: DSS reports 1974-1985
CDR per 1,000 population
IMR per 1,000 live births
CMR per 1,000 children aged 1-4 years
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area CBR followed a declining trend with the lowest value of 37 per 1,000 in 
1984 which was again followed by a rise to 43 per 1,000 in 1985. Table 3.3 
presents the CBRs recorded for the Matlab area during 1974-85. Although the 
fertility and mortality measures of the seven study villages have not been 
worked out separately, it can be expected that they also maintain the features 
demonstrated by the treatment and the comparison areas.
Table 3.3
Crude birth rate per 1,000 population in Matlab during 1974-1985
Year Whole
Matlab
Treatment
area
Comparison
1974 42.9
1975 29.4
1976 43.3
1977 46.4
1978 32.1 37.8
1979 34.9 47.0
1980 37.1 45.5
1981 35.3 43.8
1982 36.9 44.6
1983 33.8 42.4
1984 30.7 37.3
1985 34.3 42.5
Source: DSS reports 1974-1985
Chapter 4
COVARIATES OF CHILDHOOD MORTALITY
4.1 Introduction
It was evident from the existing demographic literature that in Bangladesh 
studies on child mortality are very limited in both number and scope. Lack of 
an appropriate data base required for the purpose has been the major 
hindrance; however, a few nationwide retrospective surveys and some small- 
area-based registration data provided evidence in support of the existence of 
socioeconomic differences in childhood mortality in this impoverished 
society. In the absence of any multivariate analysis it is difficult to identify 
the most important factors associated with mortality, however, sex of the 
children, mother’s education, and household socioeconomic condition seemed 
to be in the forefront. Discrimination against the female children in 
intrafamily food distribution and medical care has been put forward as an 
explanation for the excess female mortality which has been observed in rural 
Bangladesh during the early childhood period and after infancy. However, any 
integrated attempt to investigate the mechanisms on the basis of real data 
covering broader aspects of other possible proximate determinants was largely 
lacking. As a starting point of such a conceptually integrated study, this 
chapter basically identifies the important covariates of childhood mortality in 
Matlab using the SES - mortality 1982 data set. In later chapters the 
relationship of these covariates with the proximate determinants is examined. 
Thus the covariates identified here are in fact assumed to play their roles as 
independent variables of the conceptual framwork adopted in this study.
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4.2 Methodology
For ease of analysis the covariates were grouped into four broad categories: 
(a) socioeconomic factors, (b) hygienic-environmental factors, (c) mother’s 
demographic factors, and (d) health program.
The analysis was carried out in both bivariate and multivariate situations. First 
the age specific risk (hazard) of death was examined for all the covariates 
under the above four headings. Second, a hazard logit model analysis was 
carried out with the above four sets of variables and age separately to identify 
the statistically significant variables from each of the groups; this was 
particularly useful to reduce the problem, in terms of the number of variables, 
to a manageable size to analyse with the available computer facilities. Third, 
starting with all such selected variables and age, an attempt was made to 
arrive at a parsimonious main effect model on the basis of which conclusions 
were made. The selection of the final model was achieved by omitting 
variables one at a time from the model. On the basis of the results of the first 
run the most insignificant variable was omitted. The impact of the omission 
was ascertained by the change in the likelihood ratio chi square statistic. The 
process of omission was continued until the models were reduced to one with 
all statistically significant effects (at 10% level) and satisfactory goodness of 
fit. The following is a brief description of the method used for multivariate 
analysis and the way it was operationalized.
An investigation of the relationship between covariates and child mortality 
using data sets such as that of the present study generally poses two technical 
problems. They are: (a) censoring of observations, that is, that not all the 
children have the chance to survive to the oldest age under investigation by 
the time observation terminates (in this case, 31 December 1984 or the date of
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outmigration before that date), and (b) rapid change of mortality risks from 
one age group to the next during childhood. To overcome these problems a 
multivariate form of life table analysis (a hazard model), including 
information on censored as well as noncensored observations and with the 
provision of controlling for age of the children, has been used.
The risk or hazard as defined is the conditional probability of dying in an age 
interval given survival to the beginning of the age interval. In a standard life 
table, the risk is assumed to be uniform during the age interval. In a hazard 
model, it depends on the value of the covariates. For any children with a given 
set of characteristics, however, the risk of dying during the age interval is 
assumed to be constant. Details of such techniques have been reported in 
many recent publications (Allison 1982:61-98; Trussel and Menken 
1982:325-346; Trussed and Hammerslough 1983:1-26).
For the purpose of the present analysis, age of the children was divided into 
five intervals: 0 months (first 27 days); 1-5 months (28 days to 179 days); 6- 
11 months; 12-17 months; 18-35 months. Following the discrete time methods 
for analysing event histories as described in Allison (1982:70-81), each age 
group for each child was treated as a separate observation or unit of analysis. 
Children who migrated out were excluded only from the age group 
corresponding to that of age at migration and the subsequent higher age 
intervals. This avoided bias that might have resulted from total exclusion.of 
the children who had outmigrated. For each of these observations, the 
dependent variable - the survival status of a child - was coded one if death 
occurred to that child in that age group; otherwise it was coded as two. The 
explanatory variables for each of these new observations maintained the same 
value, as none of them contained information on change over time. To control 
the age effects on mortality a categorical independent variable was created for
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each of the five age groups. This in effect resulted in a total of 33,435 
observations from 7638 live births, excluding 275 having no socioeconomic 
information, and adjusting for outmigration. Table 4.1 presents the exposures 
and age-specific risk of death of the birth cohort under analysis.
For multivariate analysis all the observations in the five age groups were 
pooled together and maximum likelihood logit model analysis was carried out 
using the CATMOD procedure of SAS (1985:171-215). The SAS output 
contained an analysis of variance table (somewhat analogous to the analysis 
of variance table of traditional regression analysis) with values of chi square 
associated with each of the variables reflecting their importance as well as the 
parameters, their standard errors, and level of significance based on Wald 
statistics (Wald 1947, cited in SAS 1985:214). It also contained a likelihood 
ratio chi-square value associated with a model which is an appropriate 
measure of goodness of fit. The parameters associated with the categories of a 
variable are deviation from the average odds of dying in natural logarithmic 
scale and as such adds to zero. The predicted values obtained from the model 
are log of odds, so the corresponding odds can simply be obtained by taking 
antilog, and they can further be converted to corresponding risk using the 
relation, Risk=Odds/(l+Odds) (see for example, Magidson 1979:29)'.
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Tabie 4.1
Number of children exposed in different age groups and risk of death.
Age
groups
in
months
1
No. at the 
start of 
the age 
interval* 
2
No. migrated 
out during 
the age 
interval 
3
No. ex­
posed 
excluding 
outmigrants 
4
No. died 
during 
the age 
interval 
5
Risk
of
death
6=5/4
0 7363 11 7352 362 .049
1-5 6990 86 6904 194 .028
6-11 6710 100 6610 97 .015
12-17 6513 78 6435 123 .019
18-35 6312 178 6134 263 .043
* Net of deaths and outmigration in the preceding age group.
Note: In calculating the exposure the contribution of the outmigrants from the age 
group at which they migrated was ignored.
Source: All the tables of this chapter are based on SES, Mortality 1982.
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4.3 The variables
4.3.1 Socioeconomic factors
Seven variables were considered in this category. They were: (a) land owned, 
(b) ownership of specific items, (c) occupation of household head, (d) 
household size, (e) religion, (f) education of mother, (g) sex of the children.
Land ownership was measured by amount of cultivable land owned by the 
household members in acres. In an agrarian society like that of the present 
study, land is the major source of household production. In most cases the 
household’s staple requirements are met from their own production and the 
surplus is sold for buying commodities and services not produced by the 
household. The more land a household owns the better should be the 
household economic condition. There might be excepdonal households with 
no land but which have income from other sources, however there are very 
few such households in the study area. The three categories used in the 
analysis were (a) 0.0, (b) 0.1-1.9, and (c) 2.0 acres or more, with 26, 58, and 
16 per cent of the live births in each of the categories respectively. The middle 
category was in fact arrived at by merging 0.1-0.9 and 1.0-1.9, because of the 
closeness of the observed risk of deaths between the children in these two 
groups. This merging also helped to reduce the size of the computations 
involved in multivariate categorical data analysis by reducing the number of 
categories in the independent variables.
Ownership of items such as quilt, hurricane lamp, bicycle, watch, and radio 
was also considered as an indicator of household economic condition and was 
assessed on the basis of ownership by any members of the household. In rural 
Bangladesh, people normally use home-made substitutes for quilts and
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hurricane lamps; usually it is the economically better-off households with 
some positive tendency towards westernization that possess quilts and 
hurricane lamps. The case is similar with watches and radios; however, 
possession of a radio also means better exposure to information. In the present 
analysis households with none of the items were considered as the poorest and 
25 per cent of the live births in the study came from that group. Households 
with quilt and/or hurricane lamp were considered as the medium class with 42 
per cent of the live births. The rest were considered as the highest class with 
the remaining live births.
The occupation of household head included only the primary occupation of 
the head of household; in case of more than one occupation the primary 
occupation is defined as the one providing majority of income for the 
respondent. The varied occupations were classified into three categories: 
farmers, skilled personnel, and labourers. The first category included all who 
possess land irrespective of whether they cultivate it by themselves or not. 
The second category included mainly service holders, skilled labourers, and 
self employed including businessmen. The third category consisted of 
agricultural and nonagricultural labourers, fishermen, boatmen and some other 
disadvantaged groups. In the context of the present study area, the third 
category was the poorest. The distribution of the live births was 33 per cent in 
the first category, 36 per cent in the second, and 31 per cent in the third.
Household size was assessed by the number of members in the household, 
which was defined as the group of persons who share the same kitchen. Its 
role as an indicator of household socioeconomic status is not as 
straightforward as the others; however, for studying the effects of the other 
variables its effect may need to be controlled. The variable was used in the 
analysis as a categorical variable with three categories. The categories were
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less than 5, 5-8, 9 or more. The first category contained 29 per cent of the live 
births, the second 54 per cent and the third 17 per cent. The categorization 
was done to enable comparison between small and very large households. 
Moreover the smallest group is most likely to be nuclear, the biggest one on 
the other hand joint, and the middle one may be a mixture of both.
Religion had two distinct categories, Muslims with 86 per cent and Hindus 
with 14 per cent of the live births. Bangladesh as a whole also has almost the 
same composition. Although it may not be correct to assign economic status 
to religious groups, they exist in the society as two distinct groups, perhaps 
with differences in their way of life.
In rural Bangladesh there is a kind of informal religious school called Maktab. 
In most cases these institutions are maintained by the Muslim community for 
imparting basic Koranic education to their children. On the other hand, there 
are formal schools with four distinct levels: primary, secondary, higher 
secondary, and university, mostly financed by the government for giving 
modem education. In the present analysis, years completed by the mothers in 
the modem schooling system were used as a measure of education. The 
variable was used in the analysis as a categorical variable with three 
categories: no education (without any modem schooling), primary (with 1-5 
years of schooling), and secondary (with 6 or more years of schooling). 
Attendance in the Maktab was considered as zero years of education in the 
present analysis. The first category contained 68 per cent of the live births, 
while the second and third contained 25 and 7 per cent respectively.
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4.3.2 Hygienic and environmental factors
This aspect of the households was represented by three variables. They were 
(a) per capita dwelling area available in the household, (b) sources of drinking 
water, and (c) possession of fixed latrine by the household.
Dwelling space in the household was measured for all the rooms in the 
household excepting the kitchen and shelter exclusively meant for 
accommodating pets and cattle. In case the kitchen was under the same roof as 
the living room, the area of the kitchen was also included in the dwelling area. 
It also happened that domestic birds and animals also shared the same room 
with the household members, and in such a situation the area of that room was 
also included in the dwelling area. In the case of more than one dwelling 
room, the area of the rooms was added to arrive at the total dwelling space in 
the household. Then the total area was divided by the number of persons in 
the household. This variable should reflect the extent of crowding in the 
household. The variable was categorized into three. The first category 
indicating maximum crowding, includes households with less than 30 square 
feet per capita of dwelling area, the second with 30-59 square feet and the 
third with 60 square feet or more per capita dwelling area. In the present study 
27 per cent of live births were in the first category, 50 per cent in the second, 
and 23 per cent in the third.
Usually in rural areas of Bangladesh, water from various sources is used for 
drinking purposes. The most common of them as observed in the present 
study were river, canal, ponds, ditches, and tube-well. Availability and use of 
tube-well water in rural areas are recent phenomena with a supply from 
government and nongovernment organizations. However, nowadays richer 
and literate villagers have started buying their own tube-wells. Sources of
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drinking water were categorized for the purpose of the present study into two. 
Households using tube-well water for drinking purposes were in the first 
category and those who used other surface water sources were grouped 
together to form the second category. In the present study 53 per cent of the 
children came from households who mentioned tube-well as their source of 
drinking water.
The third variable used to represent household hygienic environment was the 
possession of a fixed latrine by the household; 81 per cent of the children 
came from households with a fixed latrine. However, it should be mentioned 
that these latrines were not of any modem type designed to prevent 
contamination of environment from faeces; rather these were mere shelters to 
maintain privacy. In the present study area in most cases these latrines drained 
into nearby surface water sometimes used for domestic purposes.
4.3.3 Mother’s demographic factors
This category included two variables. These were (a) mother’s age at the time 
of the birth of the present study child, and (b) live birth order of the study 
child. Mother’s age was categorized into three categories: less than 20 years 
of age, 20-29, and 30 or more. The first category contained 18 per cent of the 
study children, the second 53 per cent and the third 29 per cent. In defining 
the birth order of the study children, all live births by the mother during her 
lifetime were considered. For example, birth order one means the study child 
was her first live birth. The variable was categorized into four categories as 1,
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2-3, 4-5, and 6 or more. The first category contained 22 per cent of the birth 
cohort, the second 32 per cent, the third 23 per cent and the fourth 23 per cent.
4.3.4 Health program
As mentioned in Chapter 3, the present study area is divided into four blocks 
for implementing various health and family planning programs. Blocks A and 
C, with intensive health and family planning programs, were grouped together 
to form the first category of the health program variable. Blocks B and D with 
somewhat less intensive programs were grouped together to form the second 
category, and the comparison area formed the third category of the variable. 
The first category contained 24 per cent, the second 22 per cent, and the third 
54 per cent of the children in the study .
4.4 Results
The bivariate analysis of the risks of deaths in the different ages by all the 
variables considered in all the four groups is presented in Appendix A. Tables 
relating to socioeconomic factors are in Table A4.1 to Table A4.7; those 
relating to hygienic-environmental variables are in Table A4.8 to A4.10; 
Table A4.11, A4.12 and A4.13 contain age-specific risks of death by mother’s 
age, birth order and health program blocks respectively. The initial hazard 
logit analysis that was separately carried out in each group, controlling for age 
to identify important variables from each of the groups, identified eight 
variables with statistically significant impact on mortality. The variables were 
(a) sex, (b) economic status of household (items owned), (c) education of 
mother, (d) birth order, (e) age of mother, (f) sources of drinking water, (g)
65
per capita dwelling area, and (h) health program block. Subsequent logit 
analysis was aimed at arriving at a parsimonious model with only significant 
(at 10%) variables, starting with all these variables through stepwise exclusion 
as described below. On the basis of the result of the first run, the most 
insignificant variable (based on the analysis of variance result) was omitted in 
the second run. The change in the likelihood ratio chi squares of the first and 
the second run was examined for statistical significance to decide whether the 
omission was tolerable in terms of the goodness of fit of the model. The 
process of omission of the most insignificant variable continued until there 
was significant change in the likelihood ratio chi square statistic. Based on the 
result of the first run, source of drinking water was omitted from the second 
run and per capita dwelling area from the third. After that no more variables 
could be omitted. Estimated logit coefficients associated with this final model 
are presented in Table 4.2.
4.4.1 Main effects of the covariates
The overall odds of death for all ages during the study period implied by the 
constant term in the main effect model was e(-3.747), equalling 0.024. The 
age effects which were found to be positive in the 0, 1-5, and 18-35 months 
categories revealed that the odds of death were higher in those categories 
compared to the overall odds. This is in conformity with the risk of deaths 
observed in the bivariate situation in Table 4.1. It should be mentioned that 
comparison of the risks across the age categories may be a bit confusing 
because of unequal length of the age categories.
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Table 4.2
Hazard logit model coefficients of the final main effect model of child mortality.
Variables Coefficients S.E.
Constant -3 .747a .064
Econom ic status 
Low .136b .047
12.45b
Medium -.137*5 .044
High .00 in .047
Education o f mother 
None .295a .063
22.83a
Primary .033n .070
Secondary -.328b .107
Sex
Male -,082b .032
6.76b
Female .082b .032
Block
Intensive -,183a .055
15.75a
Less intensive .037n .053
Comparison .146a .043
Age o f m other
<20 .258a .077
11.59b
20-29 -.016n .051
30+ -,242b .081
Birth order
1 .010n .079
7.50d
2-3 -.118C .059
4-5 -.078n .062
6+ .186C .087
Age o f the children (months) 
0 .585a .055
184.78a
1-5 .006n .067
6-11 -.656a .087
12-17 -.386a .079
18-35 .451 a .060
a - P < 0.001, b . p < 0.01, c - P <0.05, d - P <0.10, n - not significant (P>0.10).
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Socioeconomic factors
Table A4.1 presents the risks of death of the 1982 birth cohort of Matlab as 
observed for the five age groups by the amount of cultivable land owned by 
the household. It can be observed that the children from the households with 
two acres or more of land experienced the lowest risk of death in all the age 
categories. On the other hand the children from the poorest households in 
terms of land ownership experienced the highest risk in all the age categories 
except in the neonatal and 12 months to 17 months age groups. However, it 
should be mentioned that the difference among risks of various landholding 
categories was statistically significant (at 10%, not indicated in tables) only 
for the 1-5 months age category in the bivariate analysis, and in the 
multivariate situation the effect of landholding was observed to be 
insignificant when the effects of other socioeconomic factors were controlled.
Risks of death in the five age groups for the three categories of the households 
based on ownership of specific items are presented in Table A4.2. The 
children from the households with none of the items experienced the highest 
risk of death, and this holds for all five age groups except during the neonatal 
period. However, the pattern in some age groups was somewhat curvilinear 
with the observed second highest risk of death in the richest category 
households. The statistically significant difference was observed only for the 
12-17 and 18-35 months categories as revealed in bivariate analysis. The 
multivariate analysis also revealed a similar curvilinear pattern of relationship 
of economic condition of household and child mortality; children from the 
poorest households experienced the highest risk while the middle class 
experienced the lowest (Table 4.2). The logit regression coefficients 
associated with the richest and the poorest category household children can be
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used to conclude that the children from the poorest class had e(-136- 
.001)=1.14 dmes higher odds of dying than the richest when the effects of 
other variables were held constant.
Risks of death in different age segments of life by the primary occupation of 
household head can be seen in Table A4.3. As expected the children from the 
households with labourer as household head were found to experience the 
highest risk of death in all the age groups. For the other two categories the 
pattern was not steady, sometimes the children from the households with 
farmer as head had the lowest risk of mortality and sometimes the children 
from the other category. The association between the occupational categories 
and risk of death was statistically significant at 10 per cent in the 1-5 months 
age group. However, in multivariate analysis occupation of household head 
was found to have no significant effect on child mortality.
Table A4.4 presents the risks of death by household size. Household size and 
risks of deaths were found to be significantly related (at 10% level) only for 
the 18-35 months age group in bivariate analysis. The highest risk was 
observed among the children of smallest household size and the lowest among 
the children from households with nine or more members. The multivariate 
analysis, however, indicated an absence of a statistically significant 
relationship between household size and risk of death.
Risks of death of the study children as experienced in different age segments 
by religion are presented in Table A4.5. Hindu children were found to have 
significantly higher risks of death than the Muslims in the 1-5 months age 
group, but significantly lower in the 18-35 months age groups. When the 
effects of other variables were controlled in multivariate logit analysis, the 
impact of religion was found not to be statistically significant at 10 per cent.
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Table A4.6 presents the risk of death of the children as observed in various 
age segments by mother’s education. It can be observed that the children of 
mothers with no schooling had the highest risk of death in all the age 
categories and the children of the mothers with secondary schooling had the 
lowest risk of death except for the 12-17 months age group. The association 
between the risk of mortality and mother’s education was statistically 
significant in the 0, 12-17 months, and 18-35 months age groups. Education 
of mother also showed a consistent pattern of negative relationship with child 
mortality when the effects of other variables were held constant. Children of 
mothers without any schooling were found to have the highest odds while 
those whose mothers had more than six years of schooling had the least odds 
of dying. In a comparative sense the children of the former group had 
e(.295+.328)=i.86 times higher odds than the latter.
The risks of death as observed during the five age periods by sex of the 
children are presented in Table A4.7. It can be observed that male children 
had the higher risk of death during the first five months of life while the 
pattern was reversed after that period. The bivariate relationship was found to 
be statistically significant for the age categories of 6-11 months and 18-35 
months. The logit coefficients for male and female indicated that, while the 
impact of other variables was held constant, the female children experienced 
odds e(-082+.082)=i>i8 times higher than males.
Health and hygienic factors
Table A4.8 presents the risk of death of the children for different age periods 
by per capita dwelling area available within the household. The children from 
households with extreme crowding experienced the highest risk of death in all
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the age groups except in the neonatal period. Similarly the children from the 
households with the least crowding were found to experience the least risk of 
death in all the age groups except the neonatal period. However, it should be 
mentioned that the association between per capita dwelling area and mortality 
was found to be statistically significant only in the 1-5 months age group in 
the bivariate situation, and in the multivariate situation its effect became 
insignificant.
Risks of death experienced by the children of various age groups by sources 
of drinking water and possession of fixed latrine are presented in Table A4.9 
and Table A4.10 respectively. Although children from households with tube- 
well as source of drinking water had consistently lower risk of death in all the 
age groups, the association was not statistically significant either in bivariate 
or in multivariate circumstances.
No significant statistical relationship and no consistent pattern were observed 
between the risk of death and possession of latrine by the household in 
bivariate analysis. A similar result was also observed in relation to the effect 
of possession of latrine on risk of death in the multivariate analysis.
Mother’s demographic factors
The risks of death as experienced by the cohort in the five age segments of 
life for mother’s age and live birth order are presented in Table A4.11. 
Statistically significant associations between mother’s age and child mortality 
have been revealed through bivariate analysis only for the neonates and 1-5 
months age group. In these two age groups, children bom to mothers below 
age 20 years were found to experience the highest risk of death. Age of 
mother also demonstrated a consistent pattern of negative relationship with
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mortality in the multivariate situation. The higher the age of the mother, the 
lower was the risk associated with the children. The odds of death of the 
children of mothers aged less than 20 years was found to be 
e(.258+.242)=i.65 times higher than of those whose mothers were more than 
29 years old at the time of the birth of the child when the effects of other 
variables were held constant (Table 4.2). Delivery complications and low 
birth weight babies among the very young mothers may have resulted in the 
highest risk of death of their children during the neonatal period, and after that 
mother’s behavioural factors, which may have a positive relation with 
mother’s age, came into force and might have had a favourable influence on 
child survival.
The association between risk of death and birth order was found to be 
statistically significant for the neonates and those in the 1-5 months age group 
as was the case with mother’s age (Table A4.12). The nature of the 
relationship is curvilinear with the first order births experiencing the highest 
risk, then it goes down for the 2-3, and 3-4, categories and then again 
increases for the highest birth order category, 6 or more. The same pattern 
was also reflected in the multivariate analysis (Table 4.2). In relative terms 
the children of birth order six or more had e(-186+.078)=l.30 times higher 
odds than those of birth order 4-5.
Health and family planning program
The risks of death as observed in different age segments by the 1982 birth 
cohort by health program blocks are presented in Table A4.13. Statistically 
significant associations have been observed only in the age groups 12-17 and 
18-35 months. In these age groups the children from the intensive health 
program blocks were found to experience the lowest risk of death.
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When the effects of other variables were held constant, children from the 
block with intensive programs were found to have the lowest risk of death 
followed by the children from the less intensive area and the comparison area. 
The children from the comparison area had e(*146+.183)=i.39 times higher 
odds of death than those from the intensive program area.
4.4.2 Interaction effects of the covariates
Under this heading attempts were made to investigate the following two 
issues: whether the effects of the covariates as observed in the preceding 
subsection were different for various age groups, and whether the higher risk 
of female mortality as observed was modified by household economic 
condition, mother’s education, and health program interventions when the 
effects of the other variables were held constant. These were accomplished 
separately. For the purpose of the first interaction terms involving age of the 
children and the remaining variables (as products of age and other variables) 
were introduced in the model. Similarly for examining the second issue, 
interaction terms involving sex of the children, with ownership of articles, 
mother’s education, and health program blocks were introduced in the main 
effect model obtained previously. Interpretation of the estimated coefficients 
was based on a preferred model obtained by omitting the most insignificant 
variables from the model one at a time following the procedure adopted for 
the main effects model. In the first run interaction of age and items owned 
was found to be the least significant (based on associated chi square) and was 
omitted in the second run. Results of the second run identified the interaction 
effect of mother’s education and age as the least significant and so it was 
omitted from the third run. In each case the change in the likelihood ratio chi
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square statistics due to omission of the terms was not statistically significant 
and the goodness of fit did not reach an unacceptable level.
The estimated parameters obtained from the third run are presented in Table 
4.3. It was revealed that the sex pattern of mortality of the children was not 
similar in all the age groups or, in other words, the higher mortality among the 
female children, such as could be discerned from the main effect of sex 
(coefficient associated with sex), may vary either in nature or degree with age 
of the children. The same was the case with health program blocks, mother’s 
age at the time of the birth, and birth order.
For a better understanding of the nature of interactions, expected risks of 
death of the children in a different combination of cells involving the 
variables in question were examined and are presented in Table A4.14 and 
also plotted in Figure 4.1 and Figure 4.2. It was clear from the figure that sex 
and age of the children interacted in a cross-over fashion. For the first five 
months of life the male children had a somewhat greater risk of dying than the 
females and afterwards the pattem was reversed with a widening of the 
differentials.
The figure for risk of death of the children for three categories of mother’s age 
by age of the children indicated that the impact of mother’s age on mortality 
is different in various age segments of life. In the neonatal period the risk for 
the children of mothers aged less than 20 was almost twice that of the children 
of mothers aged over 20. During the post-neonatal period the importance of 
mother’s age is almost invisible. After the post-neonatal period children of 
mothers aged 30 and over had the lowest risk of death, while the children of 
mothers aged less than 20 had the highest risk at 12-17 months and the second 
highest at 18-35 months.
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Table 4.3
Hazard logit model coefficients of child death and selected variables including their
interactions with age of the children.
Variables
Coefficients
Main Interactions with age
effects 0 1-5 6-11 12-17 18-35
Constant -3.819a
Econom ic condition (X2=12.2lb)
Low .135b
Medium -,137b
High .002n
Education o f m other (X2=23.13c)
None .297a
Primary .032n
Secondary -.329b
Age of the children (Age, X2=122.60a)
0 .676a
1-5 .089n
6-11 -.63ic
12-17 -.428a
18-35 .294a
Age of mother (X2majn effect-2.28n, X2jnteracti0n - 14.05n)
<20 .197C .215n -.012n -.149n .169n -.223n
20-29 .002n -.197C .017n -.044n -.053n ,278b
30+ -,199c -,018n -.005n .193n -.116n -.055n
Block (X2majn effect=15.57a, X 2interactj0n -  19.12c)
Intensive -.237a .24ic .158n .223n -,439b -.183n
Less intens-
ive .088n -.242C -.007n -.116n .307C .058n
Comparison ,149b ,001n -,15ld i o . 132n .125n
Sex (X2ma|n effect-9.12b X2interacticn_22.37a)
Male -.108b .156b .166c 11 l n -.022n -,189b
Female ,108b -,156b -.166C .Hin .022n -,189b
Birth order (X2majn effect-2.28n, X2interaction-25.80c)
1 -.050n .243d .317d .053n -.436C -.177n
2-3 -.067n -.015n -.29 ic ,307d .024n -.025n
4-5 -.024n -.059n -.323C .168n .306n -,092n
6+ .14in -.169n .297n -.528c .106n .294n
a - P<0.001, b - PcO.Ol, c - P<0.05, d - P<0.10, n - not significant (P>0.10).
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Figure 4.1 Predicted risk of death of children in different age groups by sex and
mother's age
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Figure 4.2 Predicted risk of death of children in different age groups by birth order
and health program block
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For birth order, the first order births were found to experience the highest risk 
during the neonatal period and the sixth and higher order births were found to 
have the highest risk during the 18-35 months period. The middle two birth 
order groups maintained almost a similar risk in all the age groups. It may be 
mentioned that during the 1-5 months period the first and sixth (and higher) 
order births had a similar risk, but this was higher than the other two groups. 
After the post-neonatal period the first order births had the lowest risk and the 
highest order births had the highest, and the pattem was maintained until 35 
months of age.
The impact of health programs on child survival was also found to be 
dependent on the age of the children. During the neonatal period the children 
from the comparison area were found to have the highest risk while those 
from the less intensive blocks had the lowest. However, the difference in risks 
between the other two areas was very small during the neonatal period. The 
null effect of the health and family planning programs during the 
post-neonatal period is clearly evident from the figure. However, after the 
post-neonatal period the impact of the programs in the intervention areas was 
marked, of course, with no differences between the intensive and less 
intensive blocks.
In the same way the interaction terms of sex of the children with ownership of 
items, mother’s education, and health program blocks were included in the 
first model. The result of the first model revealed interaction between sex and 
ownership of items as the least significant, and consequently this term was 
excluded from the model in the second run. The second run identified the sex 
and health program blocks as insignificant and this term was also excluded to 
arrive at the third and final model. The logit coefficients associated with the 
final model and the predicted risks of death in the cells of cross-classified
78
variables involved in interactions are presented in Table 4.4 and Table A4.14 
respectively.
Tne risks of death for male and female children for the three categories of 
mother’s education, as could be predicted from the model with interaction of 
mother’s education and sex of the children, are plotted in Figure 4.3 (Table 
A4.14). It can be seen that male children experienced lower risk for the 
mothers with less than secondary schooling. On the other hand, the female 
children of mothers with secondary schooling experienced slightly lower risk. 
The differential in favour of the male children was greater among the children 
of mothers with primary schooling.
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Table 4.4
Hazard logit model coefficients of the final model with the interaction of sex of the
children with mother’s education.
Variables
Coefficients
Main effects Interaction with sex
Male Female
Constant -3.747a
E conom ic status
Low ,138b
Medium -,137b
High -.OOin
E ducation  o f m other
None .295a -.012n .012n
Primary .026n -.160C .160C
Secondary -,321b .172n -.172n
Sex
Male -.047n
Female .047n
B lock
Intensive -.182a
Less intensive .036n
Comparison .146C
A ge o f  m other
<20 .258a
20-29 -.017n
30+ -,2 4 ld
Birth  order
1 .015n
2-3 -.118c
4-5 -.08 in
6+ .184C
A ge o f the ch ildren
0 .584a
1-5 .006n
6-11 -.656a
12-17 -.386a
18-35 .452a
a - P<0.001; b - PcO.Ol; c - P<0.05; d - P<0.10; n - not significant (P>0.10).
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4.5 Summary
The multivariate analysis of the covariates of childhood mortality identified 
economic status of household, education of mother, sex of the children, health 
program block, age of mother, and live birth order of the children as the 
variables with statistically significant impact on child survival when the effect 
of age was controlled. The effects of sex of the children, health programs, age 
of mother, and birth order were found to be dependent on the age of the 
children. The effect of mother’s education, on the other hand, was found to be 
modified by the sex of the children.*
For economic status of households, the relationship was curvilinear with 
highest odds of death for the children of low status households followed by 
the high and medium groups. Mother’s education was found to have a 
negative relationship with mortality - an increase in mother’s education was 
associated with a decrease in odds of death. When the effects of other 
variables were held constant female children were found to experience higher 
odds of death than their male counterparts. Children from the villages without 
any health programs were found to have the highest odds of dying and those 
from the villages with intensive programs had the lowest. Age of mother 
demonstrated a consistent pattern of negative relationship with mortality: the 
higher the age of the mother, the lower the odds of dying. Live birth order 
showed a curvilinear relationship with odds of death: the highest odds were 
observed for sixth and higher order births followed by first births.
The above mentioned effects of sex of the children, health program, mother’s 
age, and live birth order of the children were found to be dependent on 
children’s age. During the first five months of life the male children had 
higher odds of death than the females and afterwards the pattern was reversed.
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The lower odds of death among the children in the health program area were 
observed only during the neonatal period and after the post-neonatal period.
Variation of the pattern of relationship between mother’s age at birth and 
child mortality was also observed by children’s age: during the neonatal 
period the odds of death were much higher among the children of mothers 
aged less than twenty. During the post-neonatal period there was apparently 
no difference in odds among the categories of mother’s age. However, after 
that period the children of mothers aged more than thirty maintained the 
lowest odds, while the children of mothers aged less than twenty exchanged 
their position from the highest odds during 12-17 months to the second 
highest during 18-35 months of age.
The risks of death among the first and sixth and higher order births were 
found to be higher than the others during the first five months of life, 
however, the extent was greater during 1-5 months of age. During 18-35 
months of age, sixth or higher order births experienced substantially higher 
risk of death than the others.
Sex differential in mortality was found to be modified with mother’s 
education: female children experienced higher risk than male children if their 
mothers had either primary schooling or none. Among the children of mothers 
with more than primary schooling females had a slightly lower risk of death.
Chapter 5
MOTHER’S HYGIENIC AWARENESS, BEHAVIOUR, AND 
KNOWLEDGE OF OF MAJOR CHILDHOOD DISEASES
5.1 Introduction
Chapter 4 identified important covariates of childhood mortality for the study 
area but there remains the question how these covariates may affect survival. 
For example, were the children of mothers with some schooling less likely to 
die merely because their mother did go to school or had the education brought 
some changes in the mothers’ hygienic practices, traditional beliefs regarding 
childhood diseases, and ways of handling and feeding sick children? As 
outlined in the conceptual framework (see Chapter 1), the socioeconomic 
factors must operate through the proximate determinants to influence child 
health vis-a-vis survival. In the context of the present chapter the two most 
relevant proximate determinants are (a) environmental contamination - 
avoidance of which may result in lower disease incidence and better health 
among the children, (b) personal illness control - adoption of which means 
better measures for cure and prevention of diseases. Improved socioeconomic 
status may be associated with better hygienic awareness and behaviour, and 
also better knowledge about causes, transmission, and prevention of diseases 
which in turn influence the two proximate determinants - environmental 
contamination and personal illness control. The type of curative measures 
resorted to during an episode of illness, which is a part of the personal illness 
control variable, may depend on mothers’ perception and belief about the 
causes of the disease in question. Although mothers’ age is mostly considered
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to be related with child survival during the early period of life through 
biological factors, nevertheless, it may also exert influence on child health or 
survival through its association with the above mentioned behavioural aspects. 
Health program intervention, also found to be one of the important covariates 
of mortality, can also have an impact on both the above mentioned proximate 
determinants to influence child health and survival.
This chapter examines the level of mothers’ awareness regarding some basic 
hygienic issues, some of their behaviour with possible bearing on disease 
incidence, and their knowledge about causes, transmission, and prevention of 
major childhood diseases]-Data from the SES, nutrition and morbidity study 
1986 were used for the purpose. The relationship of these factors to mothers’ 
education, age, household economic condition, and health program blocks are 
examined in an attempt to elucidate the mechanisms of the relationship of 
these variables with mortality and child health operating through morbidity. 
Both bivariate and multivariate analytical techniques were adopted to examine 
the relationships between the dependent and the independent variables. For a 
situation like this with categorical data, logit regression analysis was 
considered to be the most suitable (Goodman 1979:7-25; Fienberg 1977:4; 
Forthofer and Lehnen 1981:9) and was used for the purpose following the 
model selection procedure adopted in Chapter 4. However, in the present case 
the initial model included first order interaction terms of the independent 
variables including the main effects. If a variable was found to be involved in 
a significant interaction term with one or more other variables, it was kept in 
the model irrespective of the level of significance of its main effect.
There were 1066 mothers included in the study. Out of these 100 could not be 
contacted to complete the questionnaires specially designed for mothers. The 
number of very young mothers, aged less than 20 years, was 19 which is only
1 - This is based on the assumption that the mother has the closest interactions with 
her children, and her behaviour may be most important in determining their health and 
survival. However, the role of other adult members in the household may also be 
important in this regard, but this has not been examined in this study.
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2 per cent of the total. The highest (32%) and the second highest (29%) 
proportion of mothers came from the 20-24 and 25-29 age groups 
respectively. The age groups 30-34 and 35+ contained 19 and 18 per cent of 
the mothers.
5.2 Hygienic issues
This category included behavioural aspects which may have a bearing on 
disease incidence through exposure to micro-organisms. Gastrointestinal 
diseases, especially diarrhoea and dysentery, which are two of the major 
causes of death among the under-fives in the study area (Chen et al. 1980:26), 
follow the faecal-oral transmission route mainly through contaminated food 
and water (Spira et al. 1980:731-740; Hughes et al. 1982:395-404; Chen 
1983:6; Black 1984:146). Disposal of human faeces in the study area is 
hazardous; they usually drain into surface water sources which are often used 
for domestic purposes, bathing, and sometimes for drinking. Other 
possibilities of food contamination may be through human hands and flies. In 
the study area washing of the buttocks after defaecation is almost universally 
done with the left hand. For the children who cannot clean thernselves, 
perhaps all under-fives, this job is almost always done by the mother, or by 
other female members of the household if the mother is unable to do it. Thus 
the mother’s hand, if not properly washed, is a potential medium for 
contaminating food items, which are always prepared and handled by her, 
making the whole family susceptible to gastrointestinal problems. Breastfed 
infants are also equally vulnerable because use of the mother’s hand to put the 
nipple into the child’s mouth is a common practice in the study area. Studies 
conducted in this area of rural Bangladesh suggested that transmission of 
diarrhoea, specially that caused by enterotoxigenic E. Coli, to young children
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may occur more frequently as a result of consumption of contaminated 
weaning food (Black et al. 1982a:262). A reduction in the incidence of 
dysentery through implementing hand washing with soap after defaecadon 
and before handling food items also clearly indicated the role of 
contamination through hands in causing dysentery in rural Bangladesh (Khan 
1982:167). Among the other possibilities, food items may also be 
contaminated by flies, and by bacteria which grow in food stored at room 
temperature for a prolonged period, especially during the humid summer 
season (Black 1984:157).
In this study, information on some of the following proximate behavioural 
variables, having a bearing on food and water contamination, was collected 
from the mothers, and is used as dependent variables in subsequent analysis. 
The variables included were: (a) mother’s awareness of the hazards associated 
with drinking unboiled surface water, (b) sources of household drinking 
water, (c) heating food before eating, and (d) washing hands after defaecation.
In relation to surface water, mothers were asked whether they were aware of 
the hazard associated with drinking unboiled surface water and how much 
they believe that it is hazardous to drink unboiled surface water. Information 
on current source of their drinking water was also gathered.
Regarding meals they were asked how often they heat the food before eating. 
In relation to washing habits, attempts were made to know how they wash 
their hands after cleaning themselves and the children.
For the purpose of logit analysis the hand washing practice was dichotomized 
as (a) occasional use of soap and (b) others. For mother’s belief about the 
hazards associated with drinking unboiled surface water, the proportion of 
mothers with full belief was modelled. For sources of drinking water the 
proportion using tube-well water, and for heating of food the proportion
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heating most of the time, were modelled. For washing habit occasional use of 
soap was the response category that was modelled. Estimation of the 
parameters were done by using CATMOD procedure of SAS as was done in 
the previous chapter. Interpretation of results was based on parsimonious 
models with satisfactory goodness of fit obtained by exclusion of statistically 
insignificant variables from the model one at a time.
The set of independent variables used in this study included (a) mother’s 
education, (b) mother’s age, (c) economic condition of households, and (d) 
mother’s place of residence in terms of health program blocks. Mother’s 
education was assessed by completed grades in modem school. Mother’s age 
was calculated in years on the date of the survey. Economic condition was 
assessed by ownership of specific items. Health program blocks were defined 
as the place of residence in terms of ICDDR,B health program blocks. 
Categorization and definition of these variables, excepting age and education 
of the mothers, were similar to those used in Chapter 4; the category with 
secondary or more education was merged with the primary education group 
because of the small number of mothers in the more than primary schooling 
group .1
5.2.1 Mother’s awareness and behaviour and their correlates 
Drinking water
It was revealed from the answers given by the mothers that three-fourths of 
them used tube-well water for drinking purposes at the time of the survey and 
the remaining one-fourth used surface water sources, such as canal, ditch, 
ponds, and river. In respect of their awareness of the risk of drinking unboiled
 ^ - An examination of the relationships between mother's education, dichotomized as 
‘illiterate’ (less than three years of schooling) and ‘literate’ (more than two years 
of schooling) and all the dependent variables included in this chapter was also carried 
out. The results were very similar to those presented in this chapter.
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surface water, nearly all of the mothers were found to have heard about the 
possible danger. Assessment of their beliefs to that effect revealed that 84 per 
cent of the mothers had full belief (without any doubt at all), 14 per cent 
partial belief (some doubt) and the remaining 2 per cent had no belief that 
drinking unboiled surface water might cause various diseases.
The percentage of mothers by their degree of belief regarding the hazard 
associated with unboiled surface water by education, age, economic status of 
household, and health program block is presented in Table B5.1. Mother’s 
education, economic status of households, and health program block were 
found to have statistically significant (P<0.05) bivariate association with 
mother’s degree of belief. The logit analysis also identified the same variables 
with statistically significant impact on mother’s belief regarding hazards 
associated with drinking unboiled surface water. The estimated parameters are 
presented in Table 5.1.
None of the first order interaction terms involving any two of the variables 
was found to be statistically significant at 10 per cent: the effect of any of the 
independent variables was not dependent on the others. Mother’s age, which 
was found to be insignificant in bivariate analysis, was also found to have no 
significant statistical association when the effects of other variables were held 
constant.
In regard to mother’s belief about the hazards associated with drinking 
unboiled surface water, the analysis revealed that the odds in favour of full 
belief were e(-292+.292)=i.79 times higher among the mothers with some 
schooling than among those without any schooling when the effect of other
variables was held constant.
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Table 5.1
Logit model coefficients of mother’s education, economic status of household, and 
health program block with mother’s belief about hazards of drinking unboiled water
and reheating food.
Independent
variables
Hazards of drinking 
unboiled water
X2
Reheating of food
Coeffi­
cients
S.E. Coeffi­
cients
S.E. “ X2~"
E d u ca tio n 5.68C 6.61C
None -.292c .122 -.214C .083
Some .292C .122 .214c .083
E co n o m ic  s ta tu s 14.80a 20.14a
Low -,436b .145 -.646a .178
Medium -.112n .119 .10in .119
High .548c .145 .545a .122
B lock 19.04a 5.40d
Intensive -.197n .167 -.039n .128
Less intensive .696a .186 ,224d .115
Comparison -.499a .131 -,185d .102
Constant 1.984a .142 -1.135a .110
Likelihood ratio X2 15.35 17.50
D.F. 12 12
P 0.22 0.13
a - PcO.OOl, b - PcO.Ol, c - P<0.05, d - P<0.10, n - not significant (P>0.10). 
Source: All tables of this chapter are based on SES, Nutrition and Morbidity 1986.
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The difference between the mothers from the lowest and the highest economic 
groups in terms of the beliefs regarding hazards of drinking unboiled surface 
water was found to be large. The odds of having full belief among the highest 
economic category mothers were e(-436+.548)=2.68 times higher than among 
those from the lowest category households. The ratio of the odds between the 
mothers from the lowest and the middle economic group was e(-436- 
H2)=1.38 times.
A higher degree of awareness among the less intensive block mothers in 
relation to hazards associated with drinking unboiled surface water as 
observed in bivariate situation was also found in multivariate analysis. The 
odds of having full belief in the hazards of drinking unboiled surface water 
were e(-696+.499)=3.30 times among the less intensive block village mothers 
than among the comparison village mothers. In terms of awareness, the 
intensive block mothers are in second position with e(_-197+.499)=1.35 times 
higher odds than the comparison area mothers.
The foregoing analysis clearly indicated that mothers’ awareness about 
hygienic hazards as measured in terms of drinking unboiled surface water has 
a positive relationship with education, household economic condition, and 
health program interventions. It should be mentioned that ICDDR,B did not 
have any specific program to increase awareness of hygiene among the 
villagers. However, informal interactions between ICDDR,B intervention 
workers and mothers may have contributed to better awareness among the 
mothers of intervention area. For any impact of this differential awareness 
among the mothers on childhood morbidity, one would expect that mothers 
with some education, from economically better off households, and from 
villages with health intervention would use tube-well water or purify the 
surface water (any attempt at purification is very rare in the study area), at
90
least before drinking. Otherwise this awareness may not be of any help in 
reducing morbidity associated with drinking contaminated water. However, it 
should be mentioned that the use of tube-well water may be dependent not 
only on hygienic awareness, but also on availability of a tube-well in or 
around the household.
An examination of the relationship between mother’s awareness and use of 
tube-well water for drinking revealed no association between awareness and 
practice. On the other hand, availability of tube-well in the bari showed a very 
strong relationship (PcO.OOl) with the use of tube-well water for drinking. 
Ninety per cent of the mothers having a tube-well nearby mentioned tube-well 
as the source of drinking water, in contrast 65 per cent of those who did not 
have a tube-well within the bari mentioned tube-well as their source of 
drinking water.
A logit model analysis of use of tube-well water for drinking as the dependent 
variable and mother’s education, age, economic status of household, health 
program block, awareness about hazards of drinking unboiled surface water, 
and availability of tube-well nearby as the independent variable was 
performed to ascertain the net effects of the independent variables. Variables 
were excluded one at a time based on their level of significance as was done 
in earlier analysis. The process identified health program block and 
availability of tube-well within the bari as having statistically significant 
impact on the use of tube-well water for drinking. Table 5.2 presents the 
estimated coefficients for the model.
The logit coefficients of availability of tube-well suggest that the odds of 
using tube-well water for drinking are e(-907+.907)=6.13 times higher among 
the households with a tube-well nearby than among those without it. For the
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Table 5.2
Logit model coefficients of health program block, and availability of tubewell nearby
with use of tubewell water for drinking.
Variables Coefficients S.E.
B lo ck
Intensive 1.067a .206
91.47a
Less intensive -1.335a .145
Comparison 0 .268c .136
A v a ila b lity  o f  
tu b e -w e ll
Yes 0.907a .103
78.22a
No -0.907a .103
Constant 1.599a .124
Likelihood ratio X2 3.26
D.F. 2
P . 0.20
a - P<0.001,c-P<0.05.
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health program block, the odds of using tube-well water among the mothers of 
intensive block were e(l-067-.268)=2.22 times higher than among comparison 
area mothers; on the other hand, mothers of comparison area villages had 
e(1.335+.268)=4.97 times higher odds than the less intensive block village 
mothers.
The collection of drinking water in the study area is done by women, and then- 
independent movement is usually restricted within the bari. Thus, the 
observed dependence of tube-well water use on its availability within the bari 
is quite expected. It is not clear what might have contributed to the observed 
differentials in tube-well use in terms of health program interventions, 
especially when the effect of proximity of tube-well is controlled, and 
mother’s awareness about hazards of drinking unboiled surface water did not 
show any relationship with tube-well water use.
Reheating food
Heating of ordinarily stored left-over foods from any previous meal before 
eating is also considered to be a good hygienic practice which may make the 
food free from any potential contamination and reduce the chance of getting 
gastrointestinal problems.
Mothers were asked about how often they heated the left-over foods before 
eating. The survey revealed that heating of left-over foods is not widely 
practised in the study villages. Only 26 per cent of the mothers mentioned that 
most of the time they reheat their food before eating. Variations in such 
practice by mother’s education, age, economic condition of household, and 
health program block are examined and presented in Table B5.3. Statistically
93
significant associations were observed in bivariate analysis for all the 
variables considered excepting age of the mothers, and the situation was 
similar in logit analysis. The estimated coefficients, along with standard error, 
and chi-square statistic associated with each of the important variables are 
presented in Table 5.1. The results as reflected in the multivariate analysis are 
in conformity with the bivariate analysis.
Mothers with some schooling were found to have e(*214+.214)=i.53 times 
higher odds in favour of reheating food before serving than those without any 
schooling, when the effects of other variables were held constant. For 
economic status of household a positive relation with reheating of food was 
also revealed by logit analysis. The odds of reheating among the richest 
category of mothers were e(-646+.545)=3.29 times higher than among the 
poorest category of mothers. Among the middle economic group of mothers, 
the odds were e(-646+.101)=2.11 times higher than among the poorest 
category. For health program block, mothers from the comparison area 
villages were found to reheat food less than the health program block mothers. 
The highest proportion was found to be in the less intensive blocks, followed 
by the intensive blocks. In a relative sense the odds were e(_-039+.185)=i.i6 
and e(*224+.185)=i.5i times higher in the intensive and less intensive blocks 
than in the comparison area.
Although the association between the frequency of reheating food before 
eating and maternal age was not statistically significant, a negative trend in 
the proportion of mothers who reheat food most of the time with the increase 
in age could be discerned. Mothers in the less than thirty year age group were 
found to reheat food more frequently than those in the higher age groups.
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It should be mentioned that reheating of left-over foods before eating is 
mainly done to make them palatable. It may be determined mostly by 
resources available within the household and season of the year. In most 
cases, the action is not backed by the concept of killing bacteria. As a result, 
the heat used may not be always sufficient to kill bacteria.
Hand washing
As mentioned earlier, the mother’s hand could easily be contaminated by 
faeces when she cleans herself or her children after defaecation; and since 
mothers (and other female members of the household) are wholly responsible 
for preparing and handling food and feeding the children, their hands may be 
a major medium for contaminating food items unless they are properly 
washed. One way of reducing the chance of contamination of food and water 
by the mother’s hand is the thorough washing of hands with soap after contact 
with faeces.
In regard to use of soap and other materials for cleaning hands after such 
contact, around 1 per cent of the mothers mentioned regular use of soap. 
Occasional use of soap and mostly rubbing hands with materials like soil and 
ashes were mentioned by 8 per cent of the mothers in cleaning hands after 
defaecation. Use of similar materials to wash hands after cleaning the children 
was mentioned by 19 per cent of the mothers. Mention of only soil and ashes 
in cleaning hands after cleaning themselves and the children was made by 37 
and 39 per cent respectively. On the other hand, 54 and 40 per cent of the 
mothers reported that they clean their hands only with water in case of self 
and the children respectively. However, it should be mentioned that 95 per 
cent of the mothers consider that they should wash their hands with soap after
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defaecation. The rationale for such cleaning was mentioned by 26 per cent of 
the mothers as to free themselves from germs and the remaining 74 per cent 
said it was to avoid the bad odour associated with faeces.
The percentage of mothers by education, age, economic condition of 
households, health program block, and materials used in washing hands after 
defaecation can be seen in Table B5.4 and Table B5.5 (Appendix B). The 
association between maternal education, economic status of household, health 
program block and materials used in cleaning hands was found to be 
statistically significant in both bivariate and multivariate analysis.
Logit model coefficients of occasional use of soap for washing hands after 
defaecation in case of self and cleaning the children for mother’s education, 
age, ownership of articles, and health program block are presented in Table 
5.3. In case of self cleaning, the use of soap was found not to be influenced 
significantly by health program block and in case of children, mother’s age 
was found not to be of significant importance. The other variables were found 
to have significant relationship with occasional use of soap.
Mother’s education had significant influence on the use of soap in both 
situations, with a higher chance of use among the mothers with some 
schooling. Age of mothers was found to have a negative relationship with 
soap use in washing hands in the case of self cleaning. A tendency of greater 
use was observed among the younger mothers aged less than thirty. The 
positive relationship of soap use with economic status of household was 
demonstrated for both situations. Differentials in soap use for washing hands 
after cleaning the children were found to be significant by health program 
block but in an unexpected direction. The highest use prevalence was
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Table 5.3
Logit model coefficients of mother’s education, age, economic status of households, 
and health program block with use of soap in hand washing practice of the mothers.
Hand washing Dractice after defaecation
Variables Self cleaning
X -
After cleaning children
Coeffi- S.E. Coeffi- S.E. X2
cients cients
E ducation
None -.258c .117
4.88c
-.318a .089
12.8 ia
Some .258C .117 .318a .089
Age 7.0ld
<25 .253n .184
25-29 .422C .183
30-34 -.27 in ;250
35+ -.404n .278
E conom ic status
Low -.644C .292
8.06c
-.448c .181
15.59a
Medium .Hin .190 -.05 l n .126
High ,533b .188 ,499a .127
B lock
Intensive -.226n .152
7.8ic
Less intensive -.094n .137
Comparison ,320b .114
Constant 2.51ia .142 -1.513a .110
Likelihood ratio X2 22.77 9.19
D.F. 17 12
P 0.16 0.69
a - PcO.OOl, b - PcO.Ol, c - P<0.05, n - not significant (P>0.10).
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observed for comparison area mothers followed by less intensive block 
mothers.
5.3 Childhood diseases
Deaths in this area during childhood are almost always preceded by a shorter 
or longer illness except for a small number of accidental deaths from 
drowning. Causes of death data (collected through lay reporting) gathered 
from this area since 1963 revealed that diarrhoea (watery and dysentery), 
tetanus, measles, fever, and respiratory diseases are the major causes of death 
among the children under five (Chen et al. 1980:26, Zimicki et al. 1985:64- 
87). Tetanus, however, was the most important among the infant deaths and 
mostly associated with the dressing of the umbilical cord after birth (Islam et 
al. 1982:301). Diarrhoea on the other hand is caused by various pathogens, 
among which the three most important in terms of prevalence and severity, as 
observed in the study area, are: enterotoxigenic E. Coli, rotavirus, and 
shigella. Transmission of these pathogens is from person to person 
(faecal-oral) or through ingestion of contaminated food and water, and is 
similar to transmission of other diarrhoea causative pathogens (Black 
1984:144). Measles is viral and is often followed by varieties of complications 
but is preventable by vaccine (Foster 1984:132). Respiratory diseases are not 
so specific but a majority of them may be whooping cough and pneumonia. 
Mothers’ beliefs about the causes and transmission of these diseases may have 
implications both for incidence and curative measures initiated by themselves. 
It can be hypothesized that mothers from the better SES group may have 
correct beliefs about the causes and transmission of these diseases. This 
section examines the nature of mothers’ beliefs regarding causes of diarrhoea, 
dysentery, and tetanus, and their knowledge about possible preventive
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measures against measles, whooping cough, and tetanus. Finally, association 
of their beliefs with education, age, household economic condition, and health 
program blocks is examined.
Mothers were asked to tell what, they believe, can cause diarrhoea and 
dysentery among children under three years of age, and tetanus among 
newborns. Diarrhoea and dysentery are sometimes very hard to differentiate, 
but in the study area the mothers make a distinction by the presence of mucus 
in the stool; diarrhoea in the sense used in the present study, and as 
recognized by the mothers, is mainly a watery discharge. The presence of 
mucus and blood is an indication of dysentery. Tetanus-like symptoms, on the 
other hand, are familiar to the mothers by some local names such as takuria, 
dhamistonkar, tonka, as are the symptoms of measles (lunti, haam) and 
whooping cough (kui kash). To ascertain mother’s knowledge about the 
preventive measures against tetanus, measles and whooping cough, they were 
asked whether they had heard of anything, and to describe what they had 
heard. If the method described by a mother was the existing scientific one, she 
was considered to have knowledge about prevention of the disease.
5.3.1 Mother’s belief about causes, transmission, and prevention of 
diseases.
Examination of the relationship between the independent variables and 
mother’s belief about causes, transmission, and knowledge of preventive 
measures was carried out both in bivariate and multivariate situations. To 
assess the net effects of the independent variables a logit model analysis, 
following the procedures adopted in the previous section, was carried out. 
Categorization of the independent variables was kept similar to that of the 
previous section. Two of the dependent variables, mother’s opinions about
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causes of diarrhoea and dysentery, were redefined with two categories: the 
first category included those who thought that the diseases were caused from 
contaminated food or water, and the second those with a different opinion. 
The odds in favour of the first category were modelled. For causes of tetanus 
among the newborns, the modelled response was cutting umbilical cord with 
unsterile instruments. For transmission of diarrhoea and dysentery, the odds in 
favour of the answer that they are transmitted through contaminated food or 
water were modelled. For the knowledge of vaccines, odds in favour of 
having the knowledge were modelled. Selection of the models was made 
following the procedures mentioned in the previous section.
Diarrhoea and dysentery
In relation to mothers’ belief about the causes of diarrhoea, it was observed in 
the present study that 30 per cent of the mothers believe that it is caused by 
taking contaminated food or water, though they were not so specific about 
germs: only 5 per cent of all mothers mentioned ingestion of germs. Another 
30 per cent believe that it is due to ‘evil eyes’, 18 per cent did not know and 
22 per cent mentioned other causes.
The percentage of mothers by education, age, economic status of household, 
and health program block; and beliefs about causes of diarrhoea among 
children aged less than three years can be seen in Table B5.6. Statistically 
significant relationships were observed for all the variables excepting age of 
mothers in the bivariate situation.
Table B5.7 presents the percentage of mothers by education, age, economic 
status of households, health program block and their belief about the causes of
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dysentery among children aged less than three years. A very small proportion 
(2%) of mothers related dysentery to ingesting germs through contaminated 
food. The vast majority (93%) thought that dysentery is caused by eating fish 
and hot food (usual adult food) by the children or by their mothers in the case 
of breastfed children. Only 5 per cent mentioned other causes. Because of 
small numbers in the two categories of dependent variable excepting fish and 
hot food, the statistical test of association which was done in other cases could 
not be performed in this case.
The logit model analysis showed that mother’s education and household 
economic condition indicator had a significant relationship with mother’s 
opinion about the causes of diarrhoea (Table 5.4) when the effect of other 
variables was held constant. For dysentery only mother’s education was found 
to have significant impact* (results not presented). An absence of significant 
interactions involving the independent variables suggested that the effect of 
the variables was not dependent on the level of the other variables.
For mother’s education it was observed that the odds in favour of the belief 
that contaminated food or water may cause diarrhoea were e(-229+.229)=l.58 
times higher among the mothers with some years of schooling than those 
without any schooling. For dysentery, contaminated food and water was found 
to have e(-726+.726)=4.27 times higher odds in favour of the mothers with 
some schooling than for those without any schooling.
Economic condition of household was also found to have a significant impact 
on the mother’s belief about causes of diarrhoea. The odds in favour of the 
belief that contaminated food or water are causes of diarrhoea were the 
highest in the richest ownership category, e(-301-.070)=l.26 times higher than 
among the poorest category households. The lowest odds in favour of
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Table 5.4
Logit model coefficients of mother’s opinion about causes of diarrhoea and tetanus on 
mother’s education, age, economic status of households, and health program block
Variables Coeffi­
cients
Diarrhoea
S.E. X2 Coeffi­
cients
Tetanus
S.E. X2
E d u ca tio n 8. 10a 13.36a
None -,229b .080 -.367a .100
Some ,229b .080 .367a .100
E c o n o m ic  s ta tu s 17.89a
Low .070n .131
Medium -.37 la .103
High ,3 0 ia .105
B lo ck 80.74a
Intensive -,304d .173
Less intensive 1.097a .133
Comparison -.793a .146
Constant -.749a .087 -1 .664a .109
Likelihood ratio X2 1.59 2.50
D.F. 2 2
P .45 .29
a - PcO.OOl, b - PcO.Ol, c - P<0.05, d - p,<0.10 n - not significant (P>0.10).
102
contaminated food or water as a cause of diarrhoea were observed for the 
middle ownership category.
Transmission of diarrhoea
With regard to the transmission of diarrhoea, 20 per cent of the mothers 
mentioned that it is through food and water and the rest mentioned other 
causes. The category ‘others’, included air (6%), stepping over the stool of 
diarrhoeal patient (4%), physical contact with diarrhoeal patient (5%), direct 
exchange of glances between a sick child or its mother and a healthy child or 
its mother in the case of a breastfed child (9%), and the rest were 
combinations of these answers.
Table B5.8 presents the percentage of mothers by education, age, ownership 
of articles, and health program block and opinion about the mode of 
transmission for diarrhoea. Statistically significant association was observed 
for years of schooling, economic status of households, and health program 
block.
It can be seen that the higher the mother’s education the higher the proportion 
of mothers with the belief that diarrhoea is transmitted by food and water. For 
economic condition of household the highest proportion of mothers with that 
belief came from the richest households and the lowest came from the middle 
class households. Comparison area mothers were found to have the smallest 
proportion believing that diarrhoea is transmitted by food and water. Between 
the intervention areas, the proportion of mothers who mentioned food and 
water was larger in the less intensive block than in the intensive block.
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Logit model analysis of mother’s opinion about transmission of diarrhoea on 
the mother’s education, age, economic condition of household, and health 
program block identified education, economic condition, and health program 
block as the variables with statistically significant impact on the opinion that 
diarrhoea is transmitted through contaminated food or water. The effect of 
mother’s education was found to be additive while ownership of articles and 
health program block were found to influence the opinion in an interactive 
fashion (Table 5.5). The tendency of associating transmission of diarrhoea 
with contaminated food and water was found to be higher (odds were 
e(.338+.338)=i.97 times higher) among the mothers with some schooling than 
among those without any schooling.
For an understanding of the nature of interaction between economic condition 
and health program block, predicted log odds for the nine cells of the 
combination of the categories of the variables were estimated and presented in 
Table 5.5. It can be seen that the consistent positive effect of health program 
block was observed prominently among the mothers from the lowest 
economic category. It also appears that the impact of economic condition of 
the household on mother’s opinion was more consistently prominent among 
the mothers in comparison area villages. For the health program block 
mothers, the pattern of impact of economic status of households on opinion 
was curvilinear, as was the case in the bivariate situation.
This implied that among poor women, the intervention program had a 
pronounced educating effect. Poor women of the intervention villages had a 
higher chance of having correct knowledge of transmission of diarrhoea, than 
the poor of the comparison area; but the better-off mothers of the intervention 
and comparison areas had an almost similar level of knowledge.
104
Table 5.5
Logit model coefficients of mother’s opinion about transmission of diarrhoea on 
mother’s education, age, economic status of households, and health program block
Variables Coefficients S.E.
E ducation
None -.338a .090
14.18a
Some .338a .090
E con om ic status (ECO) 
Low .164n .174
9.56a
Medium -,370b .130
High .206n .132
Block
Intensive (I) .122n .152
5.15d
Less intensive (LI) .16in .152
Comparison (COM) -.283c .125
E C O *B Iock
Block
9.30d
ECO I LI COM
Low .397n . 136n -,533b
(-.475) (-.697) (-1.810)
Medium -.384n . 138n .246n
(-1.790) (-1.229) (-1.565)
High - ,013n -,274d ,287d
(-.817) (-1.065) (-.948)
Constant -1.158a .107
Likelihood ratio X2 5.04
D.F. 2
P .75
a - PcO.OOl, b - PcO.Ol, c - P<0.05, d - P,<0.10, n - not significant (P>0.10).
Note: For interactions figures without parentheses are logit coefficients and those 
within parentheses are predicted log odds of the cells.
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Tetanus, measles, and whooping cough
In relation to the possible causes of tetanus among the newborns, 15 per cent 
of the mothers mentioned the use of unsterile instruments for cutting the 
umbilical cord as the most probable cause of tetanus among newborns. On the 
other hand, as many as 63 per cent of the mothers mentioned attack by an evil 
spirit as the cause of tetanus, while 22 per cent did not know. The percentages 
of mothers by education, age, ownership of articles, and health program 
block, and their belief about the possible causes of tetanus among newborns, 
are presented in Table B5.9. Of the four independent variables, three (age of 
the mothers being the exception) showed statistically significant association 
with the mothers’ belief in bivariate situation, but the logit analysis identified 
only education of mothers and health program block as having a significant 
impact.
The odds in favour of the opinion that tetanus is caused by cutting the 
umbilical cord with unsterile instruments were e(-367+.367)=2.08 times 
higher among the mothers with some schooling than among those without any 
schooling (Table 5.4). The highest odds in favour of the above opinion were 
found among the mothers from less intensive blocks when the effect of 
education was controlled for, followed by intensive and comparison area 
mothers. The pattern was similar to that observed in bivariate situation.
Prevention of some of the deadly childhood diseases, like tetanus, measles, 
and whooping cough, is now possible through immunization. Until now in 
Bangladesh immunization facilities have mostly been unavailable in the rural 
areas except in a few instances where such facilities are provided by special 
projects. The villages of the health program blocks in the present study were
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also provided with some of the immunization programs. However, the success 
of such programs in terms of acceptance by the population is largely 
dependent on knowledge of the existence of such measures, as well as faith of 
the population in the effectiveness of immunization. In the present study 
attempts were made to ascertain the mothers’ level of knowledge about the 
existence of preventive measures and to investigate the nature of the 
relationship of such awareness with the four independent variables included 
before.
The knowledge of immunization against tetanus, measles, and whooping 
cough was found to prevail among 44, 43, and 49 per cent of the mothers 
respectively. Table B5.10 presents the percentage of mothers by education, 
age, economic condition of household, health program block, and mothers’ 
knowledge about the existence of immunization against the three diseases. All 
the four independent variables were found to have statistically significant 
association with the mother’s knowledge in relation to immunization against 
tetanus and measles in the bivariate situation. For whooping cough the 
relationship of age was not statistically significant.
An investigation of the impact of the independent variables on mother’s 
knowledge about the measles, tetanus, and whooping cough vaccines resulted 
in slightly complicated situations. In all the three cases some of the 
independent variables were found to have significant interaction effects on the 
dependent variables. Although the major interest of the analysis was to 
ascertain the net effects of the variables and not the nature of interaction, they 
could not be excluded, at least for the sake of goodness of fit of the models. 
Tables 5.6, B 5.ll, and B5.12 present the estimated logit coefficients of 
mother’s knowledge on mother’s education, economic condition of
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Table 5.6
Logit model coefficients of mother’s knowledge of measles vaccines on mother’s 
education, age, economic status of households, and health program block
Variables Coefficients S.E. X2
E d u c a tio n
None -,342d .199
2.96d
Some ,342d .199
E c o n o m ic  s ta tu s
Low -.465C .174
5.36d
Medium .174n .148
High .29 Id .157
B lo c k
Intensive (I) .275n .226
227.30a
Less intensive (LI) 2 .497a .365
Comparison(COM) -2 .772a .209
E d u c a tio n * B lo c k
Block
12.22b
Education I LI COM
None .553C -.282n -.27  l n
(1.506) (2.893) (-2.365)
Some -.553C .282n .27 in
(1.084) (4.141) (-1.139)
Constant 1.020a .205
Likelihood ratio X2 16.06
D.F. 10
P .10
a - PcO.OOl, b - PcO.Ol, c - P<0.05, d - P,<0.10, n - not significant (P>0.10).
Note: For interactions figures without parentheses are logit coefficients and those 
within parentheses are predicted log odds of the cells.
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household, and health program block about the vaccines for measles, tetanus, 
and whooping cough respectively.
It can be observed for measles vaccine that there is an increase in log odds as 
the household economic condition increases. The odds in favour of 
knowledge of the vaccine were e(-291+.465)=2.13 times higher among the 
mothers from highest economic group households than for those of the lowest 
category. For the middle economic group household mothers, the odds in 
favour of the knowledge were e(T74+.465)=i.89 times higher than those 
from the poorest category households. The significant interaction effect 
involving mother’s education and health program block indicated that the 
effect of one of the variables was dependent on the level of the other. From 
the estimated log odds of the cells it can be discerned that the positive impact 
of education on mother’s knowledge about measles vaccine was more 
prominent among the mothers from less intensive and comparison areas.
For mother’s knowledge about tetanus vaccine the effect of education was 
modified by both economic condition of household and health program 
blocks. The pattern that emerges from the predicted log odds of the cells 
suggested that the positive impact of education on mother’s knowledge was 
more prominent among the mothers from less intensive and comparison areas. 
On the other hand, the positive effect of education on mother’s knowledge 
about tetanus vaccine was more prominent among the mothers from middle 
economic group households.
With regard to mother’s knowledge about whooping cough vaccines, the logit 
model analysis showed that education of mother and health program block 
had significant impact, however, their effect was found to be interactive in 
nature. The nature of interaction, as revealed from the predicted log odds,
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suggested a similar pattern to that observed for other vaccines, i.e. the impact 
of education was more prominent among the mothers from less intensive and 
comparison area mothers.
Correct knowledge of the mothers about the vaccines is one of the important 
factors which determines their full acceptance for their children (Streatfield 
1988:1241). Thus, it can be expected that the patterns of relationship of the 
independent variables and the acceptance of vaccines will be somewhat 
similar to those they had with knowledge of vaccines. In fact, a study 
conducted in the present study area showed a positive relationship of the 
acceptance of vaccines with economic status of households and mother’s 
education (Chakraborty 1987:42, 63).
5.4 Summary
This chapter investigated mother’s awareness about hygienic and major 
childhood disease related issues. Some selective behaviours of mothers with 
possible bearings on disease incidence were also investigated. Relationship of 
mother’s awareness and behaviour with mother’s education, age, economic 
condition of households, and health intervention program were examined to 
elucidate the mechanisms of the relationship between these variables and 
childhood morbidity vis-a-vis child health and mortality.
A very high degree of awareness about the hazards of drinking unboiled 
surface water was revealed. Both mother’s education and economic condition 
of household were found to be positively related with awareness. There was a 
relatively higher level of awareness among the mothers of health intervention 
areas. No significant variation in awareness by mother’s age was observed.
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More than three quarters of the mothers used tube-well water for drinking. 
Significant variation in drinking water sources was only observed for the 
health program block. Use of tube-well water was found to be independent of 
mother’s awareness about the hazards of drinking unboiled surface water, 
rather it seemed to be the availability of tube-wells which determined the use 
of tube-well water.
A quarter of the mothers reported that they reheated left-over food most of the 
time before eating. The relationship of this practice was found to be positively 
associated with mother’s education and economic condition of the household. 
Proportionately fewer mothers from the comparison area reheated food before 
eating.
Use of soap for hand washing after defaecation or after cleaning a child was 
not a common practice. Mother’s education and economic condition of 
household were the two independent variables found to show significant 
positive association with the use of soap.
Nearly one third of the mothers relate contaminated food and water with 
diarrhoea, but for dysentery only 2 per cent of the mothers relate its cause to 
contaminated food and water. Most mothers believe that evil eye is the cause 
of diarrhoea among children. They believe that ‘evil eyes’ may be mostly 
invisible but they have their effect if they see a child eating. According to the 
mothers, sometimes it is possible for human beings to have ‘evil eyes’ and in 
such a situation if a child when eating is watched by a person with the ‘evil 
eye’, this can cause diarrhoea in the child.
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Dysentery was almost always believed to be caused by eating fish and hot 
food by children or by the mother in the case of a breastfed child. This may 
have adverse implications on child health through avoidance of fish and other 
nutritious food both by the children and by lactating mothers. Only 15 per 
cent of the mothers believed that cutting the umbilical cord with an unsterile 
instrument might be a cause of tetanus among the newborns. The majority of 
the mothers attributed tetanus to evil spirits (an abstract concept).
An examination of the relationship of the independent variables with the 
mothers’ beliefs about the causes of the above-mentioned diseases revealed 
that a larger proportion of the mothers with some education always held 
scientifically relevant beliefs about causes than those without any schooling. 
The case was similar with health program blocks - more mothers from health 
intervention villages held scientifically relevant beliefs than the comparison 
area village mothers.
In regard to mothers’ knowledge about the existence of the measles, tetanus, 
and whooping cough vaccines it was found that nearly half of the mothers 
were aware of them. Mother’s education and household economic condition 
were found to be positively correlated with mother’s knowledge.'Mothers 
from the comparison area were always found to have a lower level of 
knowledge than the intervention area mothers. Although multivariate analysis 
revealed some interaction effects of the independent variables on mother’s 
knowledge about vaccines, their magnitude was not very large.
The implications of the above findings may be that the mothers with some 
schooling, from economically better off households, and living in health 
intervention areas were better informed in terms of hygienic awareness, 
healthy practices, and knowledge about causes, transmission and
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immunizations of childhood diseases. As a result, their children should be less 
exposed, especially to the risk of getting gastrointestinal diseases, and should 
experience lower incidence of morbidity, as a result of which they may have 
better health and lower mortality. Knowledge about the existence of the 
immunization program may mean there is a greater chance for their children 
to be immunized, resulting in better chances of survival. The investigation of 
the validity of the above assertions in relation to childhood morbidity and 
nutrition is dealt with in detail in the next chapters.
Chapter 6
CHILDHOOD MORBIDITY AND ITS CORRELATES
6.1 Introduction
In an attempt to understand the situations leading to the observed higher level 
of childhood mortality and to elucidate the mechanisms of the observed 
relationship of the covariates with child mortality, the previous chapter 
investigated the levels of mother’s awareness about hygiene and practices, 
and knowledge of causes, transmission, and prevention of major childhood 
diseases and their relationship with the covariates. The poor level of hygienic 
practices, especially in relation to washing hands after defaecation and 
reheating foods before eating, should increase the contamination of 
environment and food resulting in higher levels of diarrhoeal incidences 
among the children.
The widespread prevalence of wrong beliefs about the causes and 
transmission of major childhood diseases, as observed in the previous chapter, 
should influence the ‘personal illness control’ proximate determinant which in 
turn can influence both preventive and curative actions taken by the mothers. 
Moreover, the observed differentials in mother’s awareness of hygiene and 
practices, and knowledge of causes, transmission, and prevention of childhood 
diseases by the covariates, may result in differential disease incidences 
especially of diarrhoea among the children. Although sex of the children has 
nothing directly to do with the ‘environmental contamination’ proximate
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determinant, differential child care for boys and girls can expose the girls 
more to a contaminated environment, implying more disease incidence among 
girls. Discrimination against girls in intrafamily food distribution can directly 
influence ‘nutritional deficiency’, the other proximate determinant, and can 
affect child health and survival. Male bias in preventive and curative medical 
care can also act directly on the ‘personal illness control’ proximate 
determinant to result in worse health among the girls than the boys. Thus it 
was considered reasonable to include sex of the children as a socioeconomic 
covariate in the conceptual framework. With this background the present 
chapter examines the overall level of disease incidence, especially of 
diarrhoea, among children and its relationship with the covariates, including 
sex of the children, and mother’s awareness of hygiene and practices, 
knowledge of causes, transmission, and prevention of major childhood 
diseases.
The dependent variables comprise the incidence of any illness and of 
diarrhoea in the week preceding the survey. Incidences were analysed 
separately for each visit. From the information on diarrhoeal incidences in the 
three visits, an attempt was made to define repeated incidences. A child who 
had incidences in at least any two of the visits was defined as having repeated 
incidences, and relationship of repeated incidences with the independent 
variables was also investigated. Both bivariate and multivariate analytical 
techniques were adopted in the process of investigating the relationships.
6.2 Patterns of morbidity
Morbidity information was collected during the three visits. The first visit was 
made during October-November, the second during November-December,
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and the third during December-January. The first visit period was relatively 
wet when the monsoon water level was falling; the third visit was during 
winter, when it was dry. The second visit, on the other hand, was in between 
the wet and dry periods but was a season for harvesting paddy.
The mothers’ information revealed that 46 per cent of the children had an 
incidence of sickness of any kind during the week preceding the first visit, and 
the proportions for the second and third visits were 40 and 36 per cent 
respectively. The symptoms associated with any sickness, as reported by 
mothers were grouped into three categories: respiratory, diarrhoea, and others. 
The respiratory category included fever, cough, and cold, either alone or in 
combination. Diarrhoea included watery, mucoid, and bloody stools with at 
least three motions in a day. Twenty-five per cent of the incidences in the 
week preceding the first visit were in the respiratory category and for the 
second and third visits around 20 per cent were in this category. The incidence 
of diarrhoea, which was the major focus of the study, was found to be around 
17 per cent for all the three visits and 9 per cent of the children were found to 
have repeated attacks of diarrhoea.
The percentage of children by age and type of disease in the three visits is 
presented in Table 6.1. It can be observed that the overall incidence rate 
decreases as the interview season moves from wet to dry season but the 
diarrhoeal incidence remained static. The decrease was mainly in the 
respiratory categories, suggesting that children had more respiratory ailments 
during the wet season in this area. This was supported by another study in this 
area which recorded an even higher incidence of respiratory-type diseases in 
the months of June-July (Bhuiya 1986:28). A high incidence of diarrhoea as 
observed during the present study period was a seasonal phenomenon which 
was also reported in other studies (Black et al. 1983:78; Baqui et al. 1984:94).
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Table 6.1
Incidence of sickness (per 100 children) during the week preceding the survey by age and
type of sickness.
Age in 
months
No. of 
children Any kind
Diseases
Respiratory Diarrhoea Others
First visit (Oct.-Nov.)
<12 231 49.4 29.0 15.2 5.2
12-17 192 54.2 27.1 22.9 4.2
18-23 157 44.6 28.7 14.6 1.3
24-29 165 41.8 19.4 17.6 4.8
30+ 212 40.3 18.9 18.0 3.4
Total 957 46.3 24.7 17.7 3.9
Second visit (Nov.-Dee.)
<12 174 40.2 23.0 15.5 1.7
12-17 204 46.6 27.5 15.7 3.4
18-23 130 45.4 25.4 17.7 2.3
24-29 184 40.2 19.6 18.5 2.1
30+ 225 32.0 12.9 17.4 1.7
Total 917 40.3 21.2 16.9 2.2
Third visit (Dec.-Jan.)
<12 146 35.6 15.4 14.0 6.2
12-17 212 36.8 18.4 14.6 3.8
18-23 117 43.6 17.1 23.1 3.4
24-29 185 34.6 11.9 20.0 2.7
30+ 237 33.5 12.7 16.1 4.7
Total 897 36.2 14.9 17.2 4.1
Source: All tables of this chapter are based on SES, Nutrition and Morbidity Study 1986.
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The age pattern of morbidity from any sickness was a curvilinear one. 
Children in the 12-17 months age group had the highest incidence rate except 
in the third visit; the incidence rate then decreased as the age increased. For 
diarrhoeal incidences, the curvilinear pattern was not consistent in the three 
visits; however, children aged less than 12 months showed a tendency to have 
the lowest incidence rate.
6.3 Correlates of morbidity
To examine the relationship of disease incidence and its correlates, first a 
tabular analysis was carried out for each of the independent variables and the 
results are presented in a series of tables in Appendix C. The net effects of the 
independent variables were ascertained by logit analysis. Interpretation of the 
results is based on the final model which was determined following the 
procedures described in previous chapters, i.e., through backward elimination 
of one variable at a time from a starting model containing all the independent 
variables and their first order interactions.
6.3.1 Socioeconomic, demographic, and health programs
The percentages of children who had an onset of any sickness and of 
diarrhoea in the week preceding the survey by mother’s education, age, 
economic condition of household, health program block, and sex of the 
children are presented in Appendix C from Table C6.1 to Table C6.5. Tables 
C6.6 to C6.13 show the incidence of sickness of any kind and of diarrhoea by 
sources of drinking water, mother’s degree of belief about the hazards 
associated with drinking unboiled surface water, frequency of heating left-
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over food, materials used in washing hands after defaecation, mother’s belief 
about the causes of diarrhoea, and transmission of diarrhoea and dysentery. 
Among the independent variables, only economic condition of household and 
health program block showed a statistically significant relationship with 
incidence of disease from any/all sickness in the bivariate analysis. The logit 
analysis identified age of the children as significantly related with incidence 
of any kind of disease during the second visit, and economic condition of 
household and health program block during the third visit (Table 6.2).
For diarrhoea! incidences the logit analysis identified sources of drinking 
water in the first visit and age of children, economic condition of household, 
and sources of drinking water in the third visit with statistically significant 
impact (Table 6.3). None of the independent variables were found to be 
statistically significantly related with morbidity of any kind or diarrhoea 
during the second visit.
For repeated incidence of diarrhoea, none of the variables was found to have a 
statistically significant impact in the bivariate situation (C6.14 and C6.15), 
however multivariate analysis revealed statistically significant impact of 
frequency of heating food and materials used in washing hands after cleaning 
a child after defaecation (Table 6.4).
Details of the results in relation to each of the independent variables are 
presented below.
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Table 6.2
Logit model coefficients of the variables with significant impact on incidence of any 
sickness in the week preceding the visits.
Second visit
Variables Coeffi- S.E.
cients
Third visit
X2 Coeffi- S.E.
cients
X2
Age of 
children
(months) 11.51c
<12 - .018n .141
12-17 .279C .132
18-23 .160n .157
24-29 -.038n -.139
30+ -.384 .133
Economic condition
of household
Low .157n .127
Medium .096n .098
High -,253b .106
Block
Intensive .069n .124
Less intensive -.240c .116
Comparison . 17 id .097
Constant -.373a .070 -.579a .086
Likelihood ratio X2 0.0 0.90
D.F. 0 4
P - .92
5.89d
5.57d
a - PcO.OOl, b - PcO.Ol, c - P<0.05, d - P<0.10, n - not significant (P>0.10).
Note: None of the independent variables had any statistically significant impact on 
incidence of any sicknesses in the first visit.
120
Table 6.3
Logit model coefficients of the variables with significant impact on incidence of 
diarrhoea in the week preceding the visits.
Variables
First visit
Coeffi- S.E.
cients
X2
Third visit 
Coeffi- S.E.
cients
X2
A ge o f
ch ildren 7.42n
<12 -.258n .214
12-17 -.265n .182
18-23 .415C .197
24-29 .186n .175
30+ -.078n .169
E conom ic cond ition
o f household 6.53C
Low .110n .127
Medium .2nd .125
High -,321b .141
S ources o f
d rink ing w ater 4.48c 2.82d
Tube-well .238c .112 ,194d .114
Surface -.238c .112 -.194d .114
Constant -1.677a .112 -1.685a .125
Likelihood ratio X2 0.0 30.79
D.F. 0 22
P - .10
a - PcO.OOl, b - P<0.01, c - P<0.05, d - P<0.10; n - not significant (P>0.10).
Note: None of the independent variables had statistically significant impact on the 
incidence of diarrhoea during the second visit.
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Table 6.4
Logit model coefficients of the variables with significant impact on repeated
incidence of diarrhoea.
Variables Coefficients S.E. X2
H e a t in g
fo o d 4.84C
Mostly .320C .145
Not mostly -.320C .145
W a s h in g  h a n d  a f te r
c le a n in g  a c h ild 6.62C
Occasionally soap -.833c .324
Soil/ashes .41  i d .210
Water only ,422d .220
Constant -2.412a .180
Likelihood ratio X2 .12
D.F. 2
P .94
a - P<0.001, c - P<0.05, d - P<0.10.
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Mother’s education
It can be observed that there were almost equal proportions of children with 
any illness in the two education categories of mothers in all three visits and 
that the differences were statistically insignificant. The situation was similar 
for diarrhoeal incidences: a higher rate of repeated attacks of diarrhoea was 
observed among the children of mothers without any schooling, but the 
difference was not statistically significant (Table C6.14). Multivariate analysis 
also failed to demonstrate any significant relationship between mother’s 
education and morbidity of children.
Mother’s Age
The relationship between mothers’ age and children’s morbidity is examined 
in Table C6.2. There was no significant difference in the proportions of 
children who had any sickness or diarrhoea in various categories of mother’s 
age. A similar picture was also revealed in the multivariate situation when the 
effects of other variables were held constant. However, Table C6.14 shows an 
increasing tendency in the proportion of children with repeated attacks of 
diarrhoea with an increase in mother’s age. But the relationship between 
mother’s age and repeated incidences of diarrhoea among the children was 
statistically insignificant in both the bivariate and multivariate situations.
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Economic condition of household
The economic condition of households, as measured by ownership of articles, 
showed a statistically significant negative relationship with incidence of any 
sickness and with incidence of diarrhoea only in the third visit (Table C6.3) 
both in bivariate and multivariate analysis. During the other two visits neither 
any significant nor any consistent pattern of relationship was observed 
between economic condition of household and incidence of sickness. The 
relationship of economic condition to repeated incidences of diarrhoea was 
found to be statistically insignificant in both bivariate (Table C6.14) and 
multivariate situations.
The results of logit analysis of disease incidence from any sickness based on 
the final model, presented in Table 6.2, implied that the children from low 
economic status households had e(*157+.253)=l.5l times higher odds of 
incidence from any disease than those of high economic status households. 
The children from the middle economic group households had 
e(.096+.253)=i.42 times higher odds of disease incidence than those of the 
children from the low economic status households.
Health program block
The relationship between health program blocks and morbidity in the week 
preceding the survey was examined in Table C6.4. The children from the 
intensive block were found to have the lowest incidence from all diseases 
during the first and second visits and second lowest during the third visit. 
However, the differences in proportions were statistically significant only
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during the third visit, with lowest incidence rate among the children of the less 
intensive block followed by intensive and comparison area children. Contrary 
to the above findings, it can be seen in Table C6.14 that the highest incidence 
of repeated attacks of diarrhoea was observed for the children in the intensive 
area, although the relationship was statistically insignificant.
The significant impact of health program interventions on the overall disease 
incidence, as observed in the analysis, was also found to be maintained when 
the effects of the other variables were controlled. The comparison area 
children were found to have the highest disease incidence, and the less 
intensive block children had the lowest. The odds of disease incidence for the 
children of the comparison area were e(ri71-.069)= 1.11 times higher than 
those from the intensive block. In comparison to less intensive block children, 
the odds were e(-240+.171)=i.5i times higher among the children from the 
comparison area.
Sex of the children
Differentials in incidence rates separately for all sickness and diarrhoea by sex 
of the children are presented in Table C6.5. Boys were found to have higher 
incidence rates than girls during the first and second visits, however, the 
differences were statistically insignificant for all the visits in both bivariate 
and multivariate analyses. For repeated incidences of diarrhoea, no difference 
between boys and girls could be found in either bivariate (Table C6.14) or 
multivariate analysis.
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6.3.2 Mother’s awareness and behavioural factors
Sources of drinking water
Table C6.6 shows overall morbidity rates and the incidence of diarrhoea as 
reported by mothers in the week preceding the survey by sources of drinking 
water. It can be seen that no significant statistical bivariate relationship 
existed between water sources and morbidity in the present study. However, 
for diarrhoeal incidence a significant relationship was observed for the first 
visit. It should be mentioned that, contrary to expectations, the incidence of 
diarrhoea was found to be higher among the children from households which 
reported use of tube-well water. The same trend was also demonstrated with 
repeated incidence of diarrhoea in Table C6.15, but in that case there was a 
lack of statistical significance.
Belief about hazards of drinking unboiled surface water
Table C6.7 shows the incidence of diseases from any sickness and from 
diarrhoea according to mother’s degree of belief about the hazards associated 
with drinking unboiled surface water (an elaboration on this point can be seen 
in the previous chapter). No difference was demonstrated in the proportions of 
children who had an incidence of any sickness or of diarrhoea in the week 
preceding the survey by mother’s degree of belief. In the first visit the 
proportion of children whose mothers had full belief about the hazards was 
even higher (statistically insignificant) than of those whose mother had either 
partial or no belief. For the subsequent visits there were apparently no 
differences. For diarrhoeal incidence the largest difference in proportions
126
(statistically insignificant) was observed during the third visit and the situation 
was in favour of the children whose mothers had full belief. A similar pattern 
of relationship was also observed for repeated incidence of diarrhoea (Table 
C6.15). When the effects of other variables were held constant in logit 
analysis, the situation was found to be unchanged.
Reheating of food
The frequency of reheating food before serving and corresponding incidence 
rates from any illnesses and diarrhoea are presented in Table C6.8. No 
significant relationship between them could be discerned in bivariate analysis, 
however (contrary to expectations) higher incidences were found among the 
children whose mothers reported reheating their food. A similar pattem of 
bivariate relationship was also observed for repeated incidence of diarrhoea 
and can be seen in Table C6.15. The logit analysis also failed to demonstrate 
any relationship between frequency of reheating food and incidence of any 
illnesses and diarrhoea; however, it did show significant impact of frequency 
of reheating food and repeated incidence of diarrhoea. It was observed that the 
children whose mothers reported most frequent reheating of their left over 
foods before serving were found to experience e(-320+.320)=i.90 times 
higher odds of repeated attacks of diarrhoea than children whose mothers do 
not reheat so frequently.
Washing hands after defaecation
Table C6.9 and C6.10 respectively show the proportions of children who had 
an incidence of morbidity and of diarrhoea in the week preceding the survey,
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according to materials (such as soap, ashes, soils) used in the washing of the 
mother’s hands after defaecation and after cleaning a child after defaecation. 
No significant bivariate relationship was observed in either of the cases 
(overall morbidity and diarrhoeal incidence) with the materials used in hand 
washing.
For diarrhoeal incidence, (contrary to expectations) higher rates were 
observed for second and third visits among the children of mothers who 
reported occasional use of soap in hand washing. However, for repeated 
incidences of diarrhoea the lowest proportion was observed among the 
children of mothers who make occasional use of soap in hand washing, 
followed by use of soil/ashes, and only water (Table C6.15). An indication of 
beneficial effect (statistically insignificant) of soap use was also demonstrated 
in the case of washing hands after cleaning a child, but only in relation to 
repeated diarrhoeal incidences (Table C6.15). However, the multivariate 
analysis revealed the importance of use of soap in washing hands after 
cleaning a child after defaecation (Table 6.4). Children whose mothers 
reported using only water in washing hands were found to have 
e(.833+.422)=3.5i times higher odds of having repeated attacks of diarrhoea 
than those whose mothers used soap occasionally. Rubbing of hands with soil 
and ashes was also found not to be of any help in reducing repeated attacks.
Belief about causes of diarrhoea
The relationship between mothers’ belief about the causes of diarrhoea and 
overall sickness, as well as diarrhoeal morbidity, is examined in Table C6.ll. 
No significant or consistent pattern of relationship between overall morbidity 
and mothers’ belief was demonstrated. For diarrhoeal incidence a significant
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relationship was found to exist during the third visit. In this case the lowest 
incidence of diarrhoea was recorded for the children whose mothers 
mentioned ingestion of contaminated food/water as the cause of diarrhoea, 
and the highest rate was among the children whose mothers mentioned other 
causes. The pattern of relationship for repeated incidence was different and 
was not statistically significant (Table C6.15); the rates were apparently 
similar between the children of mothers who believed contaminated 
food/water was the cause of diarrhoea and those with other beliefs. However, 
for the children of mothers without any knowledge of the causes, the rate was 
much higher than in the other two categories of belief. The influence of 
mother’s belief was also found to be statistically insignificant in multivariate 
analysis.
Belief about transmission of diarrhoea and dysentery
Mothers’ belief about transmission of diarrhoea and dysentery, and disease 
incidence including diarrhoea among their children, are presented in Table 
C6.ll and Table C6.12 respectively. It can be seen that mothers’ belief about 
the transmission of the diseases did not show any relationship with children’s 
morbidity. The situation was also similar for repeated incidence of diarrhoea 
also where no relationship was observed (Table 6.16).
6.4 Summary
Seventeen per cent of the study children had an incidence of diarrhoea and 
around 40 per cent had an incidence of some sort of sickness, including 
diarrhoea, in the week preceding the survey. The incidence rates declined as
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the time of the survey moved from the wet to the dry season; however, for 
diarrhoea no such seasonal pattem was evident. Only a small number of 
independent variables were found to be statistically significantly related with 
disease incidence.
Age of the children was related with sickness of any kind only in the first 
visit, and economic condition of household and health program blocks only in 
the third visit; none of the variables were found to be statistically significantly 
related in the second visit. The highest incidence was observed among 
children 12-17 months and the lowest among those aged more than 29 months 
of age. Economic condition of household showed a negative relationship with 
overall incidence of any illness. With regard to health program block, children 
from the comparison area villages had the highest incidence rate, followed by 
intensive and less intensive area children.
For diarrhoeal incidences, only source of drinking water was found to have a 
significant impact during the first and third visits, and economic condition of 
household and age of the children were significantly related only during the 
third visit. The highest incidence of diarrhoea was observed among children 
aged 18-23 months and the lowest among infants and those aged 12-17 
months of age. The relationship of diarrhoeal incidences with economic 
condition of household was curvilinear: the lowest incidence was observed 
among children from the high economic class and the highest among the 
medium economic group children. For sources of drinking water, children 
from households with tube-well as source were found to have a higher 
incidence than those from households where surface water w'as used for 
drinking.
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For repeated incidence of diarrhoea, heating of food before serving and use of 
soap for cleaning mother’s hands after cleaning a child after defaecation were 
found to be statistically significantly related. However, the relationship with 
frequency of reheating food was not in the expected direction; children of 
mothers who reported reheating more frequently were found to have a higher 
incidence of repeated attack than the others. Children whose mothers 
occasionally use soap in washing hands after cleaning them were found to 
have a lower rate of repeated attacks than those whose mothers wash either by 
rubbing with soil or ash or just with water.
Chapter 7
FEEDING PRACTICES AND TREATMENT OF DISEASES
7.1 Introduction
Poor nutritional status of children in the developing world is believed to be an 
outcome of poor diet, on the one hand, and high incidence of morbidity on the 
other, however, the relative importance of the two factors in determining child 
nutritional status is not entirely clear (Mata 1978:317). Apart from the limited 
availability of food within the household, ignorance of the mothers about the 
special needs of children and inappropriate cultural beliefs and practices are 
also often responsible for unhealthy feeding practices resulting in poorer 
nutritional status of the children (Martorell and Ho 1984:51-52).
The common childhood illnesses in the developing world, especially those 
with diarrhoeal symptoms, also make a negative contribution to children’s 
nutritional status by reducing appetite (Martorell and Yarborough 1983:128) 
and food intake (Molla et al. 1983:118), and by interfering with nutrient 
absorption (Molla et al. 1983:148). Moreover, cultural taboos and maternal 
behaviour in relation to feeding during diarrhoea and other illnesses are also 
believed to play an important role in the infection-malnutrition cycle. The 
continued provision of proper and adequate food during the course of 
diarrhoea is very important to avoid adverse nutritional effects as well as 
prolonged suffering (Rohde et al. 1983:290). Timely and appropriate curative 
measures may reduce the duration of illness as well as reducing adverse
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effects on child health and nutritional status (McCord and Kielmann 
1978:222) .
In an attempt to elucidate the mechanisms of the relationships between 
socio-demographic factors and child nutrition among the study children, this 
chapter examines the relationship between the independent variables 
identified earlier and child feeding practices during normal times, when a 
child was not suffering from any sickness, and during episodes of sickness, 
and also utilization of health care providers.
The feeding practice represents the ‘nutrient deficiency’ proximate 
determinants of the conceptual framework and the contact of health care 
providers represents the curative aspect of the ‘personal illness control’ 
determinants. Although feeding during normal times is a direct representation 
of ‘nutrient deficiency’, sometimes special feeding practices during illness, 
either by withholding normal food or by introducing new food, may constitute 
a part of the curative measures taken.
Information on feeding practice of the children was obtained from the mothers 
by asking details in each visit about the food items the children currently ate. 
Inquiry was also made about the frequency of cooking meat, fish, dal, egg, 
vegetables and rice in the household during the seven days preceding the 
interviews, and how often the children were fed with these items.
In cases of sickness, the mothers were asked whether the intake of breast milk 
and other foods was reduced, and whether any home remedies were 
attempted. Home remedies were defined as curative actions of any kind 
initiated by the household members without consulting any health care
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providers. The type of health care provider, if contacted, by the day of the 
interview was also recorded.
7.2 Food availability and child feeding practices
The survey revealed that a large majority of the households do not produce 
enough staple foods (rice and wheat) for the consumption of the household 
members. In the preceding year, 65 per cent of households had a deficit of 
staple foods: household production of rice and wheat was not enough to meet 
the requirement for the whole year. It was observed that, during the first visit, 
67 per cent of the children were in deficit households, while the proportions 
were 44 and 61 per cent during the second and third visits respectively. Nearly 
half of the households remained in deficit in relation to staple foods even 
during the period of major harvest, the time of the second visit, which reflects 
a struggle for gathering daily food throughout the year.
The major food items in rural Bangladesh are rice, wheat, fish, dal (pulses), 
and vegetables including roots and tubers. Meat and eggs are eaten on rare 
occasions (Hassan and Ahmad 1984:145); rice or wheat is eaten at every meal 
time in every household. Breastfeeding is almost universal and continues even 
beyond 24 months (Rosenberg 1973:44, Khan 1980:2357; Huffman and 
Lamphere 1984:107; Ahamed 1986:426). Eighty per cent of the present study 
children on an average in the three visits (3 per cent of them were aged less 
than six months) were found to be breastfed, mostly in combination with other 
supplementation, while 20 per cent were fed solely on other foods (Table 
D7.2). The proportions of children being breastfed were found to decrease 
(from 80%) in the second (76%) and third visits (73%) as the children grew 
older by one month from one visit to the next. A full dependence on food
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items other than breast milk was found to start from age 18 months: 13 per 
cent of the children aged 18-23 months were found to live only on other food 
items, while the proportions in the 24-29, and 30 or more months of age 
groups were 30 and 56 per cent respectively.
As expected, rice was the most common food cooked in the households 
during the week preceding the visits, 10 times on average, and no variation 
over the three visits was observed. Fish was the second most commonly 
cooked food with an average frequency of 5.5 times during the week 
preceding the survey. The third most cooked item was dal, which was cooked 
only once on average in the week preceding the survey. Vegetables on the 
other hand were cooked on average only once during the week preceding the 
first visit, followed by an average of 2 times and 3 times during the week 
preceding the second and third visits respectively. Cooking of meat of any 
kind was observed to be rare with average frequencies of 0.2, 0.3, and 0.4 
times during the weeks preceding the first, second, and third visits 
respectively; cooking of eggs had mean frequencies of 0.4, 0.8, and 0.4 times 
during the week preceding the first, second, and third visits respectively 
(Table D7.1).
Table 7.1 presents the frequency of feeding the children with different food 
items in the week preceding the first, second, and third visits. It can be seen 
that boiled rice was the most frequently given food item, followed by fish, dal, 
vegetable, egg, and meat. Rice was given on average twice a day and fish 
once in two days. Dal, which is rich in protein, was fed once a week; 
vegetables were given once, twice, and three times during the week preceding 
the first, second, and third visits respectively. The two other items, egg and 
meat, were rarely given to the children.
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Table 7.1
Percentage of children by number of times different food items were eaten by 
them during the week preceding the survey.
No. of 
times
Meat Fish Egg Dal Vegeta­
ble
Rice
0 93.5 57.1
First visit 
90.2 70.8 81.2 22.4
1-2 5.0 2.3 6.4 11.8 10.1 1.2
3-4 1.5 3.1 1.6 8.2 3.3 2.8
5-6 0.0 6.9 0.7 2.8 1.0 9.3
7 0.0 3.5 0.2 0.4 0.2 6.5
8-10 0.0 27.1 0.9 6.0 4.2 7.8
11-13 0.0 0.0 0.0 0.0 0.0 1.4
14 0.0 0.0 0.0 0.0 0.0 9.2
15+ 0.0 0.0 0.0 0.0 0.0 39.4
Total 100.0 100.0 100.0 100.0 100.0 100.0
Mean 0.14 2.99 0.27 1.15 0.68 12.11
S.D. 0.62 3.63 1.13 2.26 1.84 11.28
0 89.8 52.1
Second visit 
73.8 64.3 59.8 15.4
1-2 6.6 1.1 17.0 12.8 18.0 1.9
3-4 2.5 2.3 6.8 13.1 9.0 3.2
5-6 0.7 7.0 1.4 3.4 3.8 6.9
7 0.0 3.5 0.9 1.0 0.7 8.5
8-10 0.4 34.0 0.1 5.4 8.7 7.7
11-13 0.0 0.0 0.0 0.0 0.0 0.7
14 0.0 0.0 0.0 0.0 0.0 9.4
15+ 0.0 0.0 0.0 0.0 0.0 46.3
Total 100.0 100.0 100.0 100.0 100.0 100.0
Mean 0.26 3.48 0.64 1.37 1.55 13.17
S.D. 0.97 3.76 1.33 2.30 2.52 8.92
0 83.1 47.7
Third visit 
82.5 64.8 41.6 10.7
1-2 9.6 1.6 11.5 12.7 11.8 0.7
3-4 4.4 4.5 4.4 10.9 16.0 3.5
5-6 1.6 11.6 0.6 5.4 9.7 11.2
7 0.2 3.3 1.0 0.9 2.8 7.6
8-10 1.1 31.3 0.0 5.3 18.1 5.9
11-13 0.0 0.0 0.0 0.0 0.0 1.5
14 0.0 0.0 0.0 0.0 0.0 7.4
15+ 0.0 0.0 0.0 0.0 0.0 51.5
Total 100.0 100.0 100.0 100.0 100.0 100.0
Mean 0.48 3.58 0.42 1.40 2.92 14.05
S.D. 1.36 3.65 1.15 2.34 3.14 8.42
Note: Numbers of children in the first, second and third visits were 907, 871 
and 857 respectively.
Source: All tables of this chapter are based on SES, Nutrition, and Morbidity 
Study 1986.
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The dominant food item used in supplementation in this part of rural 
Bangladesh is rice. There are two ways of cooking rice for children. During 
infancy rice powder cooked with water, sometimes with milk and sugar, to a 
semi-solid form is fed to the children; after infancy it is boiled rice, prepared 
for household consumption, with curry (Khan 1980:2358). Although breast 
feeding is universal in this area, and continued for a long period, its 
inadequacy for the maintaining of child health as a sole food after six months 
of life is well known (Cameron and Hofvander 1983:111). The present study 
revealed the introduction of supplementary foods for a large proportion of 
children during the age four to six months, but their adequacy in terms of 
quantity and quality is questionable. Rice and its derivatives may satisfy 
calorie requirements but protein deficiency is obvious in the diet. Given the 
dietary and morbidity patterns among the study children, the prevalence of 
widespread undemutrition (see Chapter 8) is quite obvious.
To ascertain the influence of different independent variables as identified 
earlier on frequency of feeding rice to the children, a stepwise multiple 
regression analysis was carried out (Draper and Smith 1981:294). Thus, the 
selected equations did not contain independent variables which were found to 
be insignificant at the 10 per cent level. The other alternative multivariate 
approach could be analysis of variance and multiple classification analysis; 
while the analysis of variance is a special case of regression (Draper and 
Smith 1981:423-424) and the multiple classification analysis is a special case 
of analysis of variance (ESCAP 1979:124), the regression procedure has the 
advantage of stepwise selection of independent variables and was chosen in 
this case.
The independent variables included mother’s education, mother’s age, 
economic status of household, health program block, sex and age of the
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children. Mother’s education and ownership of articles were considered as 
ordinal variables with code 1 for the lowest category, 2 for the next higher and 
so on. Sex of the children and health program block were included as dummy 
variables: for sex, male was coded as 1 and female as 0, and female was 
treated as reference (omitted) category; for health program block, comparison 
area was treated as reference category and two dummy variables were created 
for intensive and less intensive blocks. The regression coefficients associated 
with the dummy variables are the effects of the dummy coded categories in 
comparison to the omitted category (Johnston 1972:225).
Tables 7.2 to 7.7 present the regression coefficients of the independent 
variables selected by forward stepwise procedure on the frequency of feeding 
rice, fish, dal, vegetables, egg and meat to the children in the week preceding 
the first, second, and third visits (Relevant bivariate tables can be seen in 
Tables D7.3 to D7.8 in Appendix D). It can be seen that the independent 
variables with significant impact on the frequency of feeding different food 
items to the children were not the same for the three visits.
The positive coefficients associated with age of the children for all the 
considered food items indicated that, as age increased, there was an increase 
in frequency of feeding the food items to the children and this was observed 
for all three visits. The pattern was quite as expected. In this area, the first 
supplementation in some of the cases starts just after birth with rice gruel, 
specially made for infants (Khan 1980:2359). Transition of children to adult 
dishes starting with rice is what mothers always prefer. Naturally the 
responses of the children to such an effort are always dependent on their age.
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Table 7.2
Least square regression coefficients of frequency of eating rice by the children 
during the week preceding the survey on the independent variables.
Vari- Coeffi- S.E. Coeffi- S.E. Coeffi- S.E.
ables cients cients cients
First visit Second visit Third visit
Constant -2.422C .584 -2.652C 1.189 5.998a .996
Age of 
children 3.482a .172 2.827a .178 2.189a .179
Sex -,988d .530
Education 
of mother 1.167d .592 1.439c .590
Age of 
mother .569C .243
Block
Intensive -2.256a .671 -2.336a .666 -3.717a .670
W 0.32 0.25 0.18
F 214.60a 56.46a 63.00a
D.F.(nl,n2) (2,904) (5,865) (3,853)
a - P < 0.001, b - p < 0.01, c - p < 0.05, d - p < 0.10, n - not significant 
(P>0.10).
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When the effect of other variables was held constant, sex of the children was 
found to be associated with the frequency of feeding all the food items 
excepting dal, but not in all visits. Against the prevailing knowledge of sex 
discrimination against female children in intrafamily food distribution, the 
present study findings gave a different picture. For food items like rice, fish, 
vegetables, and egg it was rather the male children who were reported to have 
them less frequently than the girls, however, for rice the effect was significant 
only at the 10 per cent level. It should be mentioned that discrimination in the 
context of any particular food item is conditioned by the mother’s perception 
about the value of the food items. Foods like fish and vegetables which are 
easily available in the study area are normally thought by the mothers not to 
be ideal for children. There is a widespread belief among the mothers that fish 
and other adult foods cause dysentery in children, so to refrain from feeding 
male children with such foods does not imply absence of discrimination 
against female children; rather, it is an attempt to protect the boys from 
perceived bad consequences. An indication in that direction was discernible 
from the results in relation to meat, which was believed not to have any 
adverse effect on child health and which was given more often to boys than to 
girls. Such a situation, however, no doubt favours the better health of the girls.
One would expect that perception of the nutritinal value of the food items 
might be more correct among the mothers with some schooling than among 
those without any schooling, resulting in more frequent feeding of their 
children with such items. In fact this situation was observed in the present 
study: mothers with some schooling were found to feed their children with the 
specific food items mentioned above, more frequently than those without any 
schooling. Of course, it should be noted that greater frequency of feeding with 
these food items may not be caused merely by a change in perception, but also
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Table 7.3
Least square regression coefficients of frequency of eating fish by the children 
during the week preceding the survey on the independent variables.
Vari­
ables
Coeffi- S.E.
cients
Coeffi- S.E.
cients
Coeffi- S.E.
cients
First visit Second visit Third visit
Constant -3.048a .276 -3.340a .313 -3 .55 ia  .414
Age of
children 1.494a .060 1.595a .066 1.487a .067
Sex -,440b .186 -.392c .197
Education of
mother .487C .222
Block
Intensive ,744b .258
Less-
intensive .462C .214 .547C .237 1.251 a .224
R- 0.41 0.40 0.38
F 207.76a 147.17a 174.5ia
D.F.(nl,n2) (3,903) (4,866) (3,853)
a - P < 0.001, b - P < 0.01, c - < 0.05, d - < 0.10.
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Table 7.4
Least square regression coefficients of frequency of eating dal by the children 
during the week preceding the survey on the independent variables.
Vari- Coeffi- S.E. Coeffi- S.E. Coeffi- S.E.
ables cients cients cients
First visit Second visit Third visit
Constant -1.326a .355 -,533d .279 -.55 Id .333
Age of 
children .403a .046 .419a .056 .387a .051
Education 
of mother .348C .164 fe oo o cr\ .687a .170
Age of 
mother -.110d .065 -.164c .070
Economic
condition .423a .105
Block
Intensive .870a .179 .720a .193 1.153a .193
Less-
intensive -.424c .177
0.13 0.10 0.12
F 25.96a 25.13a 28.38a
D.F.(nl,n2) (5,901) (4,866) (4,852)
a - P <0.001, b - p < 0.01, c - p < 0.05, d - P < 0.10.
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Table 7.5
Least square regression coefficients of frequency of eating any vegetable by 
the children during the week preceding the survey on the independent
variables.
Vari- Coeffi- S.E. Coeffi- S.E. Coeffi- S.E.
ables cients cients cients
First visit Second visit Third visit
Constant -.518a .214 .042n .216 -,656d .372
Age of 
children .240a .039 .513a .054 .886a .066
Sex -.36ic .160
Education 
of mother .318C .133 .593b .219
Block
Intensive .480a .151 l.OlOa .209 ,747b .258
Less-
intensive -.312 d .192 -,455d .230
R7"” 0.06 0.12 0.19
F 17.80a 30.9ia 50.1 la
D.F.(nl,n2) (3,903) (4,866) (4,852)
a - P < 0.001, b - p < 0.01, c - p < 0.05, d -P < 0.10.
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by the mother’s ability to obtain or purchase those foods, which was also 
possibly enhanced by her education.
Ownership of articles, which is taken to reflect the economic condition of the 
household, showed a positive relationship with the frequency of feeding meat 
in the third visit, dal in the first visit and egg at all visits. In most cases these 
are produced by the households themselves; the poorer households, even if 
they produce them, perhaps prefer to sell rather than consume them in order to 
procure other commodities higher in priority.
Mother’s age was found to have a statistically significant negative impact 
only on the frequency of feeding dal to the children: relatively older mothers 
w'ere found to give dal less frequently during the first visit. Dal is usually 
grown by the household and is rich in protein; younger mothers may be aware 
of its beneficial health impact and make greater efforts to feed their children 
with it.
When the effect of other variables was controlled it was observed that 
children of intensive blocks were given rice less frequently than in the other 
two blocks, less intensive and the comparison area in all three visits. The 
situation in less intensive blocks and in the comparison area was found to be 
similar in relation to the frequency of feeding rice. On the other hand, fish was 
more frequently fed to the children of the less intensive blocks than the 
children of other areas, except in the second visit when the intensive blocks 
had the highest frequency, followed by less intensive and the comparison area 
children. Dal, vegetables, egg, and meat were eaten more frequently by the
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Table 7.6
Least square regression coefficients of frequency of eating egg by the children 
during the week preceding the survey on the independent variables.
Van- Coeffi- S.E. Coeffi- S.E. Coeffi- S.E.
ables cients cients cients
First visit Second visit Third visit
Constant -.299C .143 -,614b .201 -,904a .172
Age of 
children .079b .024 .196a .029 .128a .026
Sex - ,2 2 ic  .088
Education of 
mother .332b .101 .408a .088
Economic
condition .140C .053 .198b .065 ,183b .056
Block
Intensive ,1 6 ld .094
Less-
intensive -.402a .101
R2~ 0.02 0.09 0.07
F 6.85a 17.20a 21.52a
D.F.(nl,n2) (3,903) (5,865) (3,853)
a - P <0.001, b - p < 0.01, c - <0.05.
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Table 7.7
Least square regression coefficients of frequency of eating meat by the 
children during the week preceding the survey on the independent variables.
Vari- Coeffi- S.E. Coeffi- S.E. Coeffi- S.E.
ables cients cients cients
First visit Second visit Third visit
Constant -.038n .056 -,313b .119 -1.164a .207
Age of 
children .054a .013 .120a .021 .216a .030
Sex ,196c .088
Education of 
mother .163c .071 .358a .103
Economic
condition .204C .065
Block
Less-
intensive -,134b .046 -,189d .101
R2 0.03 0.04 0.09
F 12.90a 17.74a 16.9ia
D.F.(nl,n2) (2,904) (2,868) (5,851)
a - P <0.001, b - p < 0.01, c - p < 0.05, d - p < 0.10, n - not significant 
(P>0.10).
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children of the intensive block than by those from other areas. The factors that 
might have led to the situation observed above are not clearly understood; the 
religious composition of the study villages may play a role, as Hindus and 
Muslims differ considerably in their feeding practices.
Child feeding during episodes of sickness
It was found in the present study that 19 per cent of the breastfed children 
who were sick during the week preceding the first visit had a reduced intake 
of breast milk. The proportions were found to decrease to 14 and 10 per cent 
during the second and third visits respectively. A reduced intake of solid 
foods was observed for 44 per cent of the sick children during the first visit 
and 48 and 43 per cent during the second and third visits respectively. In 14 
per cent of the cases for the first, 19 per cent for the second, and 9 per cent for 
the third visit there was an introduction of new food, mostly barley water and 
sago, during sickness. In the context of reduced intake of foods during 
episodes of sickness it should be mentioned that this reduction has two 
components: reduced intake due to loss of appetite and deliberate stopping or 
reduction by the mothers. In the present study the two components could not 
be separated and thus pose a limitation on the straightforward interpretation of 
the results.
Variations of such reductions in breast feeding and other foods were 
examined both in bivariate and multivariate situations for mother’s education, 
mother’s age, economic condition of households, health program blocks, age 
and sex of children, and type of sicknesses. The multivariate analysis was 
carried out by logit modelling with log-odds of reduction as the dependent 
variable (separately for breast feeding and other foods) and the others as 
independent variables. The bivariate tabulations can be seen in Tables D7.9 to
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D7.15. The selection of the final logit model was made in a stepwise fashion, 
following the procedure adopted in previous chapters, starting from the one 
with all the main effects. The one with the most insignificant effect was 
eliminated in the second run and the process continued till the equation 
contained the independent variables with a significant impact on the 
dependent variable.
For reduced breast feeding the exercise resulted in a situation with only two 
independent variables, namely age and sex of the children, having had 
significant influence only during the week preceding the first visit. The results 
of logit modelling are presented in Table 7.8, where it can be seen that the 
effects of both the variables were significant at 5 per cent. For the female 
children the odds of reduction were observed to be nearly twice, 
e(.314+.314)=i>87? as great as for the male children. In regard to age of the 
children, the logit coefficients did not reflect any consistent pattem of reduced 
breast milk; however, the reduction was the greatest among children aged 12- 
17 months and the lowest among infants aged less than eleven months.
Table 7.9 presents the logit regression coefficients of reduced intake of foods 
other than breast milk for significant independent variables. In this case, the 
effect of health program block was significant on reduced intake during the 
week preceding the first visit. During the second visit, mother’s age and type 
of sickness were the two variables having significant impact. No pattern of 
relationship with mother’s age can be discerned, however, the children of 
mothers aged 35 years or more were found to have the smallest reduction and 
those of mothers aged 30-34 had the largest reduction in intake of foods 
during sickness in the week preceding the second visit. For type of sickness, it 
was observed that in the case of diarrhoea the odds of reduction were
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e(.240+.240)=l.62 times higher than those during other sicknesses.
Contrary to common expectation, the reduction of food intake during sickness 
among the children of the comparison area was the least while in the less 
intensive blocks it was the highest. This situation was puzzling; it was 
expected that owing to the presence of ICDDR,B activities, mothers of the 
health program blocks might continue to feed their children as usual during 
sicknesses, especially during an episode of diarrhoea. In fact this was not the 
situation.
It should be mentioned that the reduction of food intake during diarrhoea is 
due to child anorexia or maternal food-withholding behaviour, or both (Mata 
et al. 1977:1220; Hoyle et al. 1980:2368; Martorell et al. 1980:348; Khan and 
Ahmad 1986:58). The absence of any relationship between socioeconomic 
variables and reduced food intake among the study children indicated that a 
major component of it may be anorexia and not deliberate withdrawal by the 
mothers; consequently, the independent variables did not have much 
influence. Although mother’s awareness of the benefit of continuation of 
normal food during sickness may mean more effort from her to make the child 
eat normal food, a study conducted in this area of rural Bangladesh 
documented no benefit from mothers’ efforts to feed more (Hoyle et al. 
1980:2368). This implies that the adverse effect on child health of reduced 
food intake during sickness, caused mainly by anorexia, would affect the 
children irrespective of socioeconomic factors of the parents. However, for 
breast milk intake the situation may be different because of the fact that
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Table 7.8
Logit model coefficients of reduced breast feeding of the children during 
sickness in the week preceding the first 1 visit on the significant independent
variables.
Variables Coefficients S.E. X2“
Constant -1 .465a .142
A ge o f  
ch ildren 8.98c
4-11 - .5 5 ic .241
12-17 .508C .218
18-23 -,122n .269
24-29 .164n .251
30+ .00 in .223
Sex 5 .10C
Male -.314C .139
Female .314 .139
Likelihood ratio X2 4.00
D.F. 3
P .26
a - P <0.001, c - p < 0.05, n - not significant (P>0.10).
1 - No significant relationship was revealed by logit analysis in other visits.
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Table 7.9
Logit model coefficients of reduced feeding of foods other than breast milk to 
the children during sickness in the week preceding the first and second! visits 
on the significant independent variables.
Variables Coeffi­
cients
S.E. X2 Coeffi­
cients
S.E. X 2
First visit Second visit
Constant -.102n .142 -.113 .114
Age of
m other 9.44C
<25 .264n .172
25-29 -.077*1 .177
30-34 .415C .202
35+ -,602b .232
Type o f sickness 4.84C
Diarrhoea .240C .109
Others -.240 .109
Block 6.36c
Intensive .044*1 .174
Less
intensive .266d .158
Comparison -.3 10C .135
Likelihood ratio X2 0.00 6.96
D.F. 0 3
P - .07
b - P < 0.01, c - p < 0.05, d - p < 0.10, n - not significant (P>0.10).
1 - No significant relationship was revealed by logit analysis for the third 
visit.
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anorexia due to diarrhoea does not affect breast milk intake (Rohde et al. 
1983:290). Thus, more reduction in breast milk intake for the female children 
may be due to external factors, such as unavailability of mothers for breast 
feeding, reflecting negligence towards girls.
7.3 Treatment of diseases
Facilities for modem treatment of illnesses in the study villages, in terms of 
health service personnel, as described earlier, are very limited. The variety of 
available health care providers mainly consists of allopathic, homeopathic, 
and traditional practitioners. The present investigation revealed that most of 
the illness episodes among the study children were unattended by any kind of 
health care providers until the day of the interview: 74 per cent in the first and 
second visits, and 79 per cent in the third visit. In the first visit, only for 13 
per cent of the sick children was an allopathic practitioner found to have been 
contacted, and the proportions were 11 and 12 per cent during the second and 
third visits. In all three visits, the rate of contacting an allopathic practitioner 
was increased with an increase in duration of the incidence! For 52 per cent of 
the cases during the first visit some sort of home remedies were used to treat 
the children. A similar rate of home remedial measures and contact of 
allopaths for the under-five children was also observed in a study conducted 
in another rural area of Bangladesh (Ashraf 1984:19). In the second and third 
visits, 57 and 38 per cent of the sick children respectively were subjected to 
any sort of home remedies. The home remedies included administration of 
oral rehydration therapy for the treatment of diarrhoea, pouring water on the 
head in the case of fever, and the use of traditional herbs and plant juice for 
treating mainly dysentery and cough. The use of oral rehydration therapy as a
Duration was calculated from date of onset to the day of interview, if the child 
had not recovered.
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home remedy, self initiated by the household members, for treating watery 
diarrhea was observed for only 5 per cent of the cases.
Among the independent variables mother’s education, mother’s age, 
economic condition of household, health program block, age and sex of the 
children, and type of illness, an attempt was made, using cross-tabular and 
logit regression analytical techniques, to identify those with statistically 
significant impact on the contact of allopathic health care provider. The 
results of bivariate analysis are presented in Tables D7.16 to D7.22 and that of 
logit analysis are in Table 7.10. None of the independent variables showed 
any significant relationship with contact of allopathic health care providers in 
bivariate analysis. However, in logit analysis it can be seen that only sex of 
the children was found to be important, and then only in the second visit. The 
odds of contacting an allopath were e(-295+.295)=l.8 times higher in the case 
of male children than of females; however the effect was only significant at 
the 10 per cent level. The bivariate tabulation also reflected a higher rate of 
contact with allopaths for male children in the third visit.
Methods of treating different ailments by various health care providers are 
examined later in this chapter. If it is assumed that allopaths are the only 
health care providers who can effectively treat a sick child, then around 80 per 
cent of the sick children remained virtually untreated during the second to 
seventh days of their illnesses. This clearly indicates the extent to which the 
children in the study area are vulnerable to the adverse effect of morbidity in 
the absence of appropriate treatment.
Nevertheless, it should be pointed out that the scope of the present 
observation in relation to the contact with allopathic health care providers is 
limited by the fact that the children with illnesses were not followed up to
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Table 7.10
Logit model coefficients of contacting an allopathic health care provider for 
the treatment of children during sickness in the week preceding the second! 
visit on the significant independent variables.
Variables Coefficients S.E. X2
Constant -2.135a .174
Sex
Male ,295d .174
2.88d
Female -.295 .174
Likelihood ratio X2 
D.F.
P
0.00
0
a - P < 0.001, d - p < 0.10, n - not significant (P>0.010).
1 - No significant relationship was revealed by logit analysis in other visits.
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their recovery, and thus there may be under-estimation of the actual contact 
rate with the health care providers. Moreover, parental behaviour in relation to 
curative measures during any acute or life threatening illness may be different 
from what was observed in the present case. Even under the above 
circumstances there was a higher contact rate for boys than for girls. The sex 
differentials in favour of the boys might have been more distinct if a complete 
follow-up had been carried out. The attitude was strikingly illustrated during 
the field work when the mothers of sick children were asked whether they 
were considering taking the child to a health care provider. In the case of boys 
they almost always answered that perhaps they would wait for a few days to 
see if there was any improvement, then they would take the child for 
treatment. But in the case of girls almost always the answer was discouraging: 
‘No point in taking a girl to the health care providers - she will get better 
anyway’.
7.4 Health care providers
To obtain an impression of the quality and nature of the treatment provided by 
different health care providers, information on methods adopted by them in 
treating various diseases of children was collected through the health care 
provider survey. Although only a small proportion of the sick children were 
attended by any type of health care provider, such an investigation will be 
helpful in understanding what impact could have been expected if the 
providers had been contacted during an episode of diarrhoeal sickness.
Out of the 63 providers1interviewed, 38 were allopaths, 12 homeopaths, and 
13 traditional practitioners, of whom four were females. Of the 38 allopaths, 
six were aged between 20 and 29 years, 14 were 30 to 39 years, and the
- As mentioned on page 32, allopaths use Western medicine, although some of them have 
little or no formal training.
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remaining 19 were above 40 years of age. Of the homeopaths, two were aged 
20-29, four 30-39, and six 40 and over. Among the traditional healers only 
one was in the 20-29 age group, six 30-39, and the rest were 40 years or over. 
The median durations of practice for the allopaths, homeopaths, and 
traditionals were 11, 8, and 20 years respectively. They were specifically 
asked about their method of treating diarrhoea and dysentery and the advice 
they usually give in relation to feeding the children during and after recovery 
from sicknesses.
Eighty seven per cent of the allopathic providers said that they treated a 
diarrhoeal child patient by oral rehydration therapy. However, some allopaths 
(45%) mentioned only oral rehydration therapy alone, and some (42%) 
mentioned the use of other allopathic medicines in combination with oral 
rehydration therapy. Thirteen per cent of the allopathic health care providers 
did not mention oral rehydration therapy at all, rather they used other 
allopathic drugs in treating diarrhoea in children. On the other hand, 17 per 
cent of the homeopaths and 37 per cent of the traditional healers said that they 
used oral rehydration therapy to treat diarrhoea among children.
With regard to continuation of breastfeeding during an episode of diarrhoea, 
36 per cent of the allopaths said that they advised reduced breastfeeding. 
Similar advice was given by 50 per cent of the homeopaths and 62 per cent of 
the traditional healers. The allopaths were found to be less restrictive about 
the continuation of normal food items other than breast milk: 40 per cent of 
them usually advised reduction of normal food items other than breast milk 
during a diarrhoeal episode, while among the homeopaths and traditional 
healers the proportions were 50 and 70 per cent respectively.
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The advice to give food more than normal amounts to the children after the 
disappearance of diarrhoeal symptoms was given by a large proportion of the 
health care providers irrespective of their affiliation. Of allopaths 95 per cent 
usually advised giving more food (mostly normal food and sometimes special 
food) to the child after recovery, as did 83 per cent of the homeopaths and 92 
per cent of the traditional healers.
For the treatment of amebic dysentery none of the homeopaths and traditional 
healers advocated oral rehydration therapy. Among the allopaths only 11 per 
cent usually advise oral rehydration therapy in combination with other 
medicines including antibiotics. The use of antibiotics alone in treating 
amebic dysentery in children was recommended by 26 per cent of the 
allopaths, and another 10 per cent recommended a combination of antibiotics 
with allopathic medicines other than oral rehydration therapy. The rest used 
allopathic medicines other than antibiotics for treating amebic dysentery 
among children.
For the treatment of bacillary dysentery among children 66 per cent of the 
allopathic health care providers usually use antibiotics and the remainder use 
other allopathic medicines. Use of antibiotics was also mentioned by one 
homeopath (8%) and two (15%) traditional healers in treating bacillary 
dysentery, and the rest of the homeopaths and traditional healers used 
medicines based on their own disciplines.
Food restrictions were recommended by the providers in the case of dysentery 
as well. Sixteen per cent of the allopaths advised reduced feeding of breast 
milk during an episode of dysentery. Among the homeopaths, one out of 
twelve was found to restrict the child to reduced breast milk and among the 
traditional healers 23 per cent did so. For other normal foods 34 per cent of
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the allopaths, 58 per cent of the homeopaths, and 46 per cent of the traditional 
healers advised reduced feeding.
Thus it can be assumed that if an allopathic health care provider is consulted 
for the treatment of children with diarrhoea it is highly likely that he or she 
will prescribe oral rehydration therapy, which is a very effective means of 
treating diarrhoea (Cash 1983:205, Rohde et al. 1983:294). The danger 
associated with consulting these practitioners lies in the prescription of 
antibiotics which are indicated in the case of dysentery and certain other 
diarrhoeas with clear bacterial etiologies, but their indiscriminate use can be 
harmful (Rohde et al. 1983:294). The other appropriate advice given was to 
increase dietary intake during convalescence, which is essential for catch-up 
growth (Rohde et al. 1983:294). Advice to reduce breast feeding and intake of 
other normal foods during diarrhoea is not desirable and when added to the 
anorexia developed during the illness can adversely affect child health.
Thus it can be concluded that differentials in contact of allopaths for treating 
childhood diseases especially of diarrhoeal nature may result in differential 
health outcome: nutritional adversity among those who were treated by an 
allopath would be less than those who were not treated by them.
7.5 Summary
Apart from breast milk, rice was the most common food for the children in the 
study area followed by fish and dal. Other items like egg, vegetable and meat 
were very rarely given to the children. This clearly reflected a situation where 
children were underfed and/or inappropriately fed.
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Variations in feeding practice by sociodemographic factors were also 
examined. Age of the children was positively related with the frequency of 
feeding these items to the children. There were sex differentials in feeding 
with rice, fish, vegetables, egg, and meat, however they were favourable to 
boys only in the case of meat.
Education of mothers was positively related with the frequency of feeding the 
children with all the items. On the other hand the age of the mother had a 
positive correlation with the frequency of feeding rice and a negative 
correlation with feeding dal to the children.
Economic condition of households, as measured by ownership of specific 
articles, was positively related with the frequency of feeding dal, egg, and 
meat. In relation to health program blocks, it was observed that the children 
from intensive blocks (A+C) were given rice less frequently than the children 
of other blocks. Fish was fed less frequently to the children of the comparison 
area than those of health program areas. Dal, vegetables and eggs were more 
frequently fed to the children from intensive blocks than those from the other 
areas.
Reduction in intake of breast milk and other foods during an episode of illness 
was also widely observed; however, the reduction was greater in proportion 
for foods other than breast milk. Among the independent variables, age and 
sex of the children were significantly related with the reduced intake of breast 
milk, but this was most often reduced for children aged 12-17 months and 
females.
In relation to reduced intake of other foods, age of mothers, health program 
block, and type of sickness were the three variables with significant
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influences. Children of mothers aged more than 35 years experienced the 
lowest reduction and those of mothers aged 30-34 the highest reduction. 
Children living in less intensive health program blocks, on the other hand, 
were the most likely to have reduced intake of other foods during illnesses. 
The chances of reduction was greater in the case of diarrhoea in comparison 
to other illnesses.
Half of the sick children had been given some sort of home remedies. 
Contacting health care providers for treatment of the sick children was not 
very common: for only one quarter of the sick children was a . health care 
provider contacted and half of the contacted providers were allopaths. Contact 
with an allopathic health care provider was found to be correlated only with 
sex of the children - the contact rate was higher if the sick child was a boy.
The majority of the allopaths prescribe oral rehydration therapy for the 
treatment of diarrhoea and some of them used antibiotics in treating 
dysentery. Oral rehydration therapy for the treatment of diarrhoea was used by 
very few other types of health care providers. Allopaths were also found to be 
less likely to advise reduction in breast feeding and other normal foods to the 
children during an illness.
Chapter 8
NUTRITIONAL STATUS
8.1 Introduction
The factor of nutrition starts playing its role in the mother’s womb when the 
foetus begins to synthesize its own carbohydrates, proteins and fats from 
glucose, amino-acids and other blood-borne metabolites from the mother 
(Page 1969:378). Modifications in the maternal hormonal system help to 
maintain the availability of nutrients to the foetus relatively independent of 
alterations in the maternal diet. Nevertheless, when the maternal dietary 
intake reaches a critically low level, the past nutritional status of mother, and 
the efficiency of conversion of maternal tissue into nutrients become crucial 
in affecting the birth weight of the infant (Lechtig et al. 1979:79) and the 
subsequent growth, development (Burke and Stuart 1948:119) and, in extreme 
cases, even survival of the child (Sinclair et al. 1974:150).
Malnutrition during the foetal period and infancy is associated with 
intellectual impairment. Severely malnourished children have brains smaller 
than average size. Studies on both animal and human populations suggest that 
various parts of the brain have a once-only opportunity to grow properly 
during the late prenatal period and the first two years of post-natal life. During 
that period even mild to moderate malnutrition may produce irreversible 
damage to the brain (Monckeberg 1969; Dobbing 1974:2; Manocha 
1975:410). It is quite probable that satisfactory brain development during that
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critical period is a pre-requisite for satisfactory subsequent physical growth 
(Dobbing and Sands 1973:759).
Malnutrition in childhood interferes with the ability to learn and concentrate. 
Available findings suggest that antecedent severe malnutrition in infancy is 
strongly associated with sub-optimal performance in the school years 
(Cravioto and Delicardie 1973:16). In one study of 36 Serbian children, who 
were severely malnourished between ages 4 and 24 months and who were 
subsequently completely nutritionally rehabilitated, an examination of their 
IQ between 7 and 14 years revealed that their mean IQ level was significantly 
lower than that of other children of the same age and socioeconomic 
background (Cabak and Najdanvic 1965:33). A second study, by Klein et al. 
(1973: cited in Manocha 1975:414), revealed that relatively taller children in 
the same age group performed better in IQ tests than their counterparts. A 
study of a group of Indonesian malnourished children, aged 2 to 4 years, with 
vitamin A deficiency also documented their significant lag in IQ levels after 
rehabilitation (Liang et al. 1967:1292).
Birch (1972:781), after critically examining the effect of malnutrition on 
learning and intelligence, commented that malnutrition directly affects 
intellect by producing central nervous system damage, causing losses in 
learning time due to frequent illness and reducing responsiveness for a 
prolonged period after recovery. In most cases a malnourished child becomes 
apathetic and unresponsive to maternal and other stimulation. Sometimes the 
mother herself loses interest and pays less attention to the child, and also 
becomes a victim of nutritionally induced lethargy (Berg 1973:10; Whyte 
1974:134),
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Though heredity is the key to the ultimate size that a child can attain, nutrition 
greatly determines how close the child gets to his/her genetic potential. In 
countries like Japan, improvement in nutritional status has resulted in increase 
in stature (Greulich 1957:489). According to Bengoa (1967:811), short stature 
in a population is now regarded as an indication that malnutrition exists, 
despite genetic differences and other disease factors. Shortfall in size may be 
related to performance and often reflects other disabilities (Berg 1973:11).
Protein-energy malnutrition (mainly due to lack of protein and calories in the 
diet) is the most important nutrition-related problem in the developing world. 
It is highly prevalent in its moderate form among children in the developing 
countries. Protein energy malnutrition includes many different clinical 
syndromes, all of which are accompanied by retardation of growth and 
development. The clinical and metabolic changes vary according to the 
severity and duration of the nutritional deficiency. The milder form is 
indicated by fewer clinical symptoms, but causes retardation in growth and 
development (WHO 1971:36).
Apart from the effect on growth and development, this type of nutritional 
deficiency renders infants and young children susceptible particularly to 
respiratory and gastro-intestinal infections, perhaps by affecting their immune 
status (Keusch and Katz 1979:316), and often results in prolonged suffering 
(Black et al. 1984:89), which in turn adversely affects the nutritional status. 
Thus malnutrition and infection work both as cause and effect of each other. 
The Pan-American Health Organisation study of 35,000 infant and child 
deaths in Latin America reported that 57 per cent of all deaths had 
malnutrition as the underlying or as an associated cause (Puffer and Serrano 
1973:470). For Indonesia it was estimated that 60 per cent of the deaths
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attributed to diarrhoea and 32 per cent of the deaths from pneumonia had 
nutritional deficiency as an associated cause of death (Hull et al. 1981:103),
Despite the enormous importance of childhood nutritional status to 
subsequent quality of human life and survival, demographic studies in the past 
rarely included nutritional status as an explanatory variable in socioeconomic 
mortality differentials in the developing world. It is only recently that there 
has been proposed a conceptual framework, like the one used in the present 
study, relating socioeconomic variables and childhood mortality, including 
biological variables such as nutrition and morbidity, as intermediate to the 
process (Mosley and Chen 1984:25-29; Mosley 1985:190; Ruzicka and Kane 
1985:185; Venkatacharya 1985:237-250). The need for such integrated 
research in the developing world has been specifically spelled out in recent 
works by population scientists (Ruzicka 1985:185).
Thus recognizing the importance of childhood nutritional status to subsequent 
survival and quality of life, the present chapter first examines the level, 
pattern, and correlates of nutritional status of the study children. Second, an 
attempt is made to demonstrate the relationship between poor child nutritional 
status and subsequent increased risk of mortality to the study children during a 
follow-up period of 15 months. Finally, correlates of highly vulnerable 
nutritional status in relation to survival are identified. Nutritional status in this 
case was measured by weight for age compared to the NCHS growth standard 
(NCHS 1977).
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8.2 Levels of nutritional status
Usually the levels of human nutritional status based on different 
anthropometric measurements are expressed relative to the local and/or 
international standards growth curve. The use of a single reference population 
makes the international comparison meaningful and the situation intelligible. 
Until recently, of the many standards developed the Harvard standard was the 
most popular, although it lacked many desirable characteristics, such as 
representativeness, adequate sample size
(Neumann 1979:307). The new reference standard developed by the 
National Center for Health Statistics (NCHS), USA, is now considered the 
most suitable for use as an international standard by WHO and others 
(Waterlow et al. 1977:490). In the absence of any local standard, the NCHS 
standard has been used in this study as a reference for ascertaining nutritional 
status of the children. As is customary, the observed weight was expressed as 
a percentage of the 50th percentile (median) value of the standard 
corresponding to the age of the child separately for each sex.
The observed weight for age of the children was cross-classified by age of 
children for each of the visits and is presented in Table 8.1. At the first visit 
16 per cent of the study children were found to have less than 60 per cent of 
standard weight for age and so may be considered severely malnourished 
(approximately below -3 standard deviation score of the NCHS standard). The 
proportions in the 60-69, 70-79, and 80 per cent and above categories were 
found to be 37, 36 and 12 per cent respectively. The situation was almost 
similar in the subsequent visits, except for some indication of decline in the 
<60 and 60-69 per cent categories and increase in higher categories. The 
proportions of children with more than 90 per cent of weight for age (merged 
with 80 per cent and above category in Table 8.1) were around 1 per cent at
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Table 8.1
Distribution of children by age and per cent of NCHS standard median weight
for age.
Age in 
months
No. of 
children <60
Weight for age 
60-69 70-79 80+
First visit
<11 218 8.7 24.3 43.1 23.9
12-17 181 15.5 43.6 30.9 9.9
18-23 150 23.3 36.0 34.0 6.7
24-29 156 18.6 37.2 36.5 7.7
30-36 202 14.9 44.1 32.7 8.4
Total 907 15.5 36.7 35.7 12.0
Second visit
<11 166 7.2 27.7 43.4 21.7
12-17 193 18.7 40.9 33.2 7.3
18-23 123 22.0 38.2 31.7 8.1
24-29 173 15.0 36.4 37.6 11.0
30-37 216 12.5 40.7 38.9 7.9
Total 871 14.7 37.1 37.2 11.0
Third visit
<11 139 8.6 25.2 41.0 25.2
12-17 205 12.7 41.0 36.6 9.8
18-23 112 18.8 31.3 33.0 17.0
24-29 173 11.6 38.2 38.2 12.1
30-38 228 11.0 37.3 40.4 11.4
Total 857 12.1 35.6 38.2 14.1
Source: All tables of this chapter are based on SES, Nutrition and Morbidity 
Study 1986
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the first and second visits and 4 per cent at the third visit. Such a high 
proportion of malnourished children in this community was also reported in 
previous studies (Bhuiya 1983:29-63).
An examination of the age pattem of nutritional status revealed that the lowest 
proportion of severely malnourished (<60% of standard weight for age) 
children belonged to the less than 12 months age group; the proportion 
increased as the age increased with the peak for the 18-23 months age group 
and then declined irrespective of the visit. The infants were also found to be 
the least in proportion for the next higher nutritional status group, 60-69% of 
weight for age. In this group of nutritional status there were two peaks, one in 
the 12-17 months age group and the other in the 30-36 months age group; the 
pattem was similar for all three visits. It can be discerned from the age pattern 
that the process of malnutrition started after infancy, culminating at 18-23 
months of age and followed by a slight improvement as the age increased. It 
should not be thought that the extent of dietary deficit decreases dramatically 
after the age of 23 months (however children of that age group or above can 
move around more easily and get food from other sources), rather it could be 
largely a higher level of resistance against common infections among the 
survivors after that age.
Weight of children is one of the most widely used anthropomorphic 
measurements. It represents nutritionally labile tissue and fat and also reflects 
acute changes of recent onset (Neumann 1979:314). In the developing 
countries, the prevalence of protein energy malnutrition is best indicated by 
weight deficiency in all age groups (Jelliffe 1966:64). Low body weight for 
age does not always indicate marasmus, but may instead indicate stunting or 
nutritional dwarfism where the low body mass is appropriate for the low 
height.
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The nutritional situation among the study children as reflected by their weight 
for age clearly indicated how enormous the problem is. In fact, almost all the 
children have less than 90 per cent weight for age and they may be considered 
malnourished. The most vulnerable group is the one with less than 60 per cent 
of weight for age whose future may really be poor not only in terms of 
physical and mental growth but also in terms of survival prospects, a subject 
of investigation in a later part of this chapter.
In this community nutritional status is largely an outcome of inadequate food 
intake and infection. As can be seen, the slight improvement in child 
nutritional status over the visits coincided with the harvesting season and 
lower disease incidence. The dietary pattern among the study children (see 
Chapter 7) may no doubt have contributed to this poor nutritional state. It is 
not merely lack of availability which is primarily responsible for inadequate 
feeding of the children, but also the traditional beliefs associated with the 
various food items available in this community. A classic example is the 
feeding of fish, which are readily available in this riverine area and could be a 
good source of protein for the children, but unfortunately a large number of 
mothers believe that feeding fish to children will cause dysentery and worms.
Growth studies in this community have shown that the children grow at a rate 
parallel to the children of developed countries for the first four months of life, 
but after that they start experiencing retardation in growth (Khan 1980:90). It 
should be mentioned that almost all new bom babies are normally put on 
breast milk, which is adequate for their growth during the first six months of 
life. After that they are supplemented with very starchy rice gruel with or 
without milk and sugar. Other supplementation consists of small pieces of 
food from adult dishes, largely cooked rice. The amount of supplementary
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food given to them is really scanty and contributes little to their growth; on 
the contrary, in the absence of cleanliness, the supplementary feeding in fact 
causes the child to get frequent gastro-intestinal infections.
The high incidence of diseases, especially of diarrhoeal diseases, as revealed 
in Chapter 7, is the other factor responsible for the existence of such 
widespread malnutrition among the study children. In the absence of proper 
curative medical services, and with traditional practices of restricting normal 
food during illness (see Chapter 7), the adverse effect of an illness on child 
health is bound to be at a maximum. It should be mentioned that the 
diarrhoeal treatment centres of ICDDR,B, if used at all, are mostly used by the 
villagers for moderate to severe cases. Although allopathic health care 
providers in the localities adopted appropriate treatment, especially for 
diarrhoeal diseases, the low rate of parents’ consultation with them in case of 
children’s sickness may mean a minimum overall impact on child health. 
Despite the availability of oral rehydration solution at household level (from 
ICDDR,B) the real use of it in cases of diarrhoea among the children was not 
extensive (see Chpater 7), which may also explain why the nutritional status 
of children in this area has not improved much over the past years.
8.3 Correlates of nutritional status
In an attempt to verify the assumption that the covariates of child mortality as 
identified in Chapter 4 had their influence on survival through child 
nutritional status, the relationship between those covariates and the nutritional 
status of the study children is examined below. In addition, variables relating 
to feeding practice and disease incidence are included. The analysis was 
carried out using both bivariate and multivariate approaches. In the bivariate
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case the mean weight for age (per cent of standard median) for various 
categories of the covariates was calculated (see Appendix E) and in the 
multivariate situation the weight for age was used as a continuous variable 
and a forward stepwise regression procedure was adopted. Among the 
independent variables, economic condition of household and mother’s 
education were used as ordinal variables, and age (both of mothers and 
children) and frequencies of feeding different food items as continuous 
variables.
The results of the regression analysis are presented in Table 8.2. Age and sex 
of children, age of mother, and economic status of household are the variables 
which showed a statistically significant relationship with weight for age in all 
the three visits. Health program blocks showed a significant relationship at the 
first and third visits, food availability and feeding of rice and fish showed a 
significant relationship only at the first visit, and feeding of eggs and meat at 
the third visit. It can be seen that a small proportion of variation in weight for 
age (11, 6, and 8 per cent at the first, second, and third visits respectively) was 
explained by the independent variables selected in the model. Nevertheless, 
the overall effect of the independent variables was statistically significant. 
The situation was similar in an earlier study of child nutrition carried out in 
this area of rural Bangladesh (Bhuiya et al. 1986b:5). The most likely reason 
for such a poor fit of the regression model may be omission of relevant 
variables like birth weight and lifetime history of morbidity for the children.
Female disadvantage in terms of survival in the study area has its roots in 
strong parental preference for sons. Discrimination against female children in 
feeding practice and contacting health care providers was not so prominent in 
the present study. However, a previous study in this area on intrafamily food 
distribution, quality of dietary intake, and medical care had clearly
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Table 8.2
Least square regression coefficients of weight for age on the independent 
variables selected by stepwise procedure.
Vari­
ables 1
First visit 
Coeffi- S.E.
cients
Second visit 
Coeffi- S.E.
cients
Third visit 
Coeffi- S.E.
cients
Constant 71 .18a 1.75 68.46a 1.51 70.77a 1.42
Age of 
children - 1.08a .29 -.44c 0.22 -.52c 0.22
Sex -2 .06b 0.63 -2.78a 0.64 -3 .07a 0.61
Education of 
mother 1 .2 ld .74
Age of 
mother -,96b .29 -,69b .29 -.74b .28
Economic
status 1.86a .47 2 . 18a 0.46 1.38b 0.44
Block
Less
intensive 1.49C .73 2.00b 0.69
Food avail­
a b ly -1.44C .68
Rice - . l i b .04
Fish ,19d .12
Egg 0.62C 0.28
Meat 0 .44d 0.23
RT ~
F
D.F.(nl,n2)
0.11
12.2 ia
(9,892)
0.06
13.49a
(4,863)
0.08
10.6 ia
(7,829)
a- P < 0 .0 0 1 , b - P < 0 .0 1 , C - < 0.05, d - < 0 .1 0 .
1 - Coding scheme for nominal variables:
Sex - Female=l, Male=0; Block - Less intensive=l, Others=0; 
Food availability: From own production=0, Others=l.
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documented the existence of such a phenomenon (Chen et al. 1981:55-70). In 
the presence of such discrimination against female children, one would expect 
comparatively worse nutritional status among the study girls than boys.
Analysis of mean weight for age by sex of the children in the present study 
revealed that in all the visits boys had significantly higher average weight for 
age than girls (Table E8.1). In the multiple regression analysis also, when the 
effect of other variables was held constant, the effect of sex on nutritional 
status was found to be significant in all three visits: implying that boys were 
better nourished than girls. This difference among the children of all 
socioeconomic groups must be an outcome of negligence of parents about the 
well-being of girls relative to boys.
The inverse relationship of mother’s age with child nutritional status has been 
depicted in both bivariate and multivariate analysis. The mechanism of such a 
relationship is not straightforward. Very young age of mother may reflect 
maternal immaturity, while old age is associated with increased likelihood of 
birth defects (Puffer and Serrano 1973:115). Age may also measure mother’s 
experience with child care and may be related to the likelihood that the child 
was wanted (DaVanzo 1984:311). Children of relatively older mothers may 
face competition for household food and other resources, including mother’s 
time for child care, from their siblings in the family, leading to poorer 
nutritional status. Thus the impact of mother’s age may contain both positive 
and negative components with bearing on child nutritional status. However, in 
the present study the number of mothers in the very young age group, below 
twenty, was small and in effect the younger mothers were mostly of the 20-24 
age group. This means their children were relatively better off from birth and 
moreover, they had a smaller number of children than those in the relatively 
older age groups, resulting in better nutritional status for their children.
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Education of mother showed a statistically significant positive relationship 
with child nutritional status in the bivariate analysis in all three visits (Table 
E8.2). However, in the multivariate analysis its effect was significant (at 10%) 
only at the first visit when the effect of household economic status, mother’s 
age, and some other variables were held constant. This indicated that the 
effect of mother’s education that was observed in the bivariate analysis was 
mediated by the other variables or vice versa.
Mother’s education in this study was found to be positively correlated with 
better health and hygienic awareness and practices (see Chapter 5), but its 
impact on childhood morbidity was not so explicit. Also, disease incidence in 
the week preceding the survey did not exhibit any significant relationship with 
child nutritional status. Thus the assertion that children of
mothers with some education have had better survival prospects because of 
their lower morbidity experience was not strongly supported by the present 
study. Nevertheless, the adverse effect of sickness on child nutritional status 
due to inadequate care among the children of mothers without any schooling 
cannot be nullified on the basis of the present study data.
In relation to the absence of a significant relationship between disease 
incidence in the week preceding the visits and child nutritional status, it 
should be mentioned that weight loss due to an episode of illness may well be 
a function of the nature, severity and duration of illness. Regrettably, the 
present study suffered from a methodological limitation to the addressing of 
such questions: the extent of weight loss due to an episode of illness. This was 
due to the fact that this study collected information on incidences during the 
week preceding the survey, and at the time of interview half of the incidences 
were of only three days duration. This was perhaps not long enough for a
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sizable weight loss to be detected through anthropometric measurements in a 
field situation such as that of the present study.
The economic condition of the household showed a strong bivariate 
relationship with child nutritional status in all three visits (Table E8.2). The 
mean weight for age was found to increase as the economic condition 
improved, with a slight deviation for the third visit, where the lowest mean 
weight for age was observed for the children in the medium economic group. 
The multiple regression analysis also showed the importance of economic 
condition of household in determining child nutritional status when the effects 
of other variables were held constant (Table 8.2).
There are many ways in which the economic condition of the household can 
influence child nutritional status. Mothers in the better economic group 
households were more likely to come from a household of similar economic 
status; as a result their own nutritional status might be better, resulting in 
better nutrition for their children right from conception. Another way is 
through the availability of food in the household. As mentioned earlier, the 
first visit was mostly during the pre-harvest period, the second during 
harvesting, and the third was during the post-harvest period. Obviously the 
situation in terms of food availability both at household and locality level was 
better during the second and third visits; this was reflected in a slight 
improvement in child nutritional status over the visits (see Section 8.2). 
However, this improvement cannot solely be attributed to food availability, 
because during the third visit there was also less illness among the children. In 
fact, both the bivariate and multivariate analysis revealed a positive 
relationship of household food availability (rice from own production) to child 
nutritional status only in the pre-harvest period. Availability of rice in the 
household may mean more rice for the children resulting in better nutritional
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status. Moreover, in this community a household stock of rice from their own 
production means more flexibility for the household to divert their limited 
resources to meet other necessities. However, surprisingly the relationship of 
frequency of eating rice was found to be significantly related (negatively) 
with the children’s nutritional status only in the first visit, when the effects of 
age and other variables were held constant (Table 8.2). It may be that mothers 
tend to feed rice more frequently to the malnourished child for improvement 
of its health which resulted in this unexpected relationship.
Among the food items fed to the children in the week preceding the survey, 
egg and meat were the ones which showed a statistically significant positive 
relationship with nutritional status during the third visit (Table 8.2 and Table 
E8.3). Frequencies of feeding these items were also found to be positively 
related with mother’s education and household economic condition. Apart 
from the direct beneficial impact of feeding these items on child nutritional 
status, feeding a child with these also means better care for the children in 
those households. The relationship of frequency of feeding rice to the children 
and nutritional status was puzzling. During the first visit no relationship 
between feeding rice and mother’s education and household economic 
condition was observed on the one hand; on the other hand, the frequency of 
feeding rice showed a significant negative relationship with nutritional status. 
Lack of a consistent relationship between feeding specific items and 
nutritional status in this study should not be interpreted to underestimate the 
importance of those food items on child nutritional status. Rather, it was the 
weakness of the data collection methodology adopted in this study for making 
causal inferences in relation to feeding and nutritional status.
The mean weight for age of the children was always found to be the highest in 
the less intensive blocks, followed by intensive and comparison area children
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(Table E8.2). The multivariate analysis also revealed better nutritional status 
among the less intensive block children, however, no difference between the 
nutritional status of intensive and comparison area children was found (Table 
8.2). It may be recalled that, despite some added intervention in the intensive 
area on many occasions in relation to mother’s knowledge and awareness 
about health and hygienic issues, mothers of the less intensive villages in this 
study were found to have higher levels of such knowledge, which might have 
some impact on child nutritional status.
8.4 Nutritional status and mortality
To examine the relationship of child nutritional status as measured by weight 
for age and subsequent mortality, the children in the present study were 
followed for fifteen months, ending on 31 December 1987. The follow-up 
component was in fact augmented by using the continuous vital registration 
facilities which have been in operation in that area since 1966. There were 
1010 children for whom measurements on weight were available for at least 
one of the three visits (685 had all the three, 253 had any two and 72 had only 
one measurement), and whose mothers’ questionnaires could be filled in. Of 
these, nine migrated out during the follow-up period and 21 died. Thus the 
analysis, which was carried out in both bivariate and multivariate situations, 
was based on 1001 children, excluding the outmigrants. The main purpose of 
the present exercise is to examine the relationship of weight for age and risk 
of death while controlling the effect of other relevant available variables as 
identified in Chapter 4. If the socio-demographic factors work through 
nutritional status to affect mortality, one would expect weaker impacts of 
those variables when the effect of nutritional status is controlled.
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The nutritional status used in this analysis was in fact an average of the two or 
three weight-for-age indices based on available weights obtained during the 
visits. If a single measurement was available, no question of averaging arose 
and it was used to represent nutritional status. Adopting this procedure was of 
help in two ways: first, the average of more than one measurement was 
obviously a better reflection of the nutritional status than a single 
measurement; second, it helped to have the maximum number of children in 
the study. An assessment of the net effects of the variables on death was 
performed with the help of logit regression analysis. To avoid estimation 
problems due to small number of deaths, categories of some of the variables 
were collapsed on the basis of bivariate analysis without affecting, as much as 
practicable, the substantial research interest. Starting with all the variables, a 
stepwise deletion procedure was adopted to arrive at a parsimonious model 
with only statistically significant independent variables.
Crude risks of death by age, sex, and weight for age of the children, mothers’ 
age and education, household economic condition, and health program blocks 
are presented in Table 8.3. The highest risk of death was observed among 
those who were infants at the time of the survey and a steady decline could be 
discerned as the age increased. The risk of death among the female children 
was found to be three times higher than that of the males. Mother’s age in the 
bivariate situation displayed a TJ* type relationship with child mortality. 
Children of mothers without any schooling had 1.5 times higher risk of death 
than those of mothers with some schooling. Economic condition of household 
was found to be curvilinearly related in an inverted ‘U’ fashion. Children 
from the comparison area were found to experience the highest risk of death, 
followed by less intensive and intensive block children. The risk of death 
among the children who had less than 60 per cent of weight for age was 
around seven times higher than those with 70 per cent or more weight for age.
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Table 8.3
Risk of death of the study children during the fifteen months period following the 
survey by different socio-demographic variables, health program block, and
nutritional status.
Variables No. of children Risk of death
A g e  in  m o n th s
<11 242 .037
12-17 201 .025
18-29 336 .018
30+ 222 .005
All 1001 .021
S ex
Male 511 .010
Female 490 .033
M o th e r ’s a g e
<25 341 .029
25-29 292 .007
30+ 368 .024
M o th e r ’s e d u ca tio n
None 726 .023
Some 275 .015
E c o n o m ic  s ta tu s
Low 161 .025
Medium 460 .028
High 380 .011
B lo ck
Intensive 196 .015
Less intensive 247 .012
Comparison 558 .027
W eig h t for  a g e  (%)
<60 142 .070
60-69 365 .014
70+ 494 .012
Note: No attempt of X2 test to ascertain the level of significance of association was 
made because of small number of deaths.
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A very small difference in the risks of death between the 60-69 and 70 per 
cent weight-for-age group was observed.
For logit analysis, the age of children was dichotomized with infants in one 
category and the rest in another. Weight for age was also dichotomized to 
have only two categories: one with less than 60 per cent and the other with 60 
per cent or more.
The logit regression analysis identified sex, age and nutritional status of the 
children at the time of the survey as having significant impacts on mortality 
during the follow-up period (Table 8.4). The higher risk of death among the 
infants in comparison to the older age groups is the typical age pattern of 
mortality observed in this community. The age pattem was maintained across 
all nutritional status and sex categories. In the absence of malnutrition, this 
age pattem would have been maintained but at a much lower level of 
mortality. The effects of all other relevant variables (those found not 
significant in this analysis) may have been mediated through nutritional 
status. The observed regression coefficients associated with the two categories 
of nutritional status implied that the odds in favour of death among the 
children with less than 60 per cent of weight for age were e(-929+.929)=6 
times higher than those with 60 per cent or more weight for age when the 
effects of age and sex were controlled. Similar findings were also reported by 
a previous study conducted in this rural area of Bangladesh (Bhuiya et al. 
1989).
The effect of sex, which was observed even after controlling for nutritional 
status, indicated that the observed sex differential in mortality was not wholly 
due to difference in nutritional status. It may have resulted from the 
negligence of the parents towards the daughter in the case of fatal illness of an
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Table 8.4
Logit regression coefficients of risk of death of the study children during 
fifteen months period following the survey on significant independent
variables.
Variables Coefficients S.E. X2
Constant -3.394C .265
A ge o f ch ildren
<12 .599c .235
6.47C
12+ -.599 .235
Sex 4.50c
Male -.556C .262
Female .556 .262
W eight for age
<60% .929a .233
15.87a
60%+ -.929 .233
Likelihood ratio X2 4.68
D.F. 4
P .32
a - P <0.001, c - p <0.05.
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acute nature when the child did not necessarily become severely 
malnourished but still died in the absence of appropriate curative measures. 
As may be recalled, some indication of the higher rate of contacting an 
allopathic health care provider in the case of sickness of boys was revealed in 
Chapter 7 of the present study.
8.5 Correlates of severe malnutrition
The assumption that the observed high level of childhood mortality in the 
study area is due to the prevalence of malnutrition, especially of a severe type, 
was supported by the findings in the preceding section. However, there is a 
need for further investigation of the hypothesis that the observed mortality 
differentials by sociodemographic and other considered variables were mainly 
due to the differentials in the proportion of severely malnourished children. 
One straightforward approach would be to examine the relationship of those 
independent variables with severe malnutrition and to establish that the 
relationship with severe malnutrition parallels the one with mortality when the 
effect of the age of the children is controlled. So in this section an attempt is 
made to examine the relationship of the sociodemographic and economic 
factors, including feeding practices, to severe malnutrition. Following the 
basic analysis of the relationship in a bivariate situation, a multivariate 
approach using logit regression was carried out. The dependent variable was 
dichotomized with less than 60 per cent of weight for age in one category and 
the rest, 60 per cent or more, in the other. For the independent variables the 
categories were kept similar to those in Tables E8.1, E8.2, and E8.3. A 
backward elimination of variables was carried out from a list of candidate 
variables with their main effects and the first order interactions, as was done 
in the previous logit analyses, to arrive at a parsimonious model.
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The logit analysis identified age and sex of children and economic condition 
of household as having significant impacts on the proportion of severely 
malnourished children in all three visits. Feeding of meat and vegetables in 
the preceding week was found to be significantly related only in the second 
and third visits respectively. When the effects of other variables were held 
constant, the mother’s education was found to be significant only in the third 
visit but in an interactive fashion with the sex of the children.
The bivariate analysis revealed that the proportion of severely malnourished 
children in all three visits was the lowest among the infants, and then started 
increasing as age increased with the maximum at the age of 18-23 months and 
after that the proportion dropped (Table 8.1). A similar pattem was also 
demonstrated in the multivariate analysis (Table 8.5).
An examination of the proportion of severely malnourished children by sex 
showed a significantly higher value among the female children in all three 
visits (Table E8.4). The pattern was similar in multivariate analysis but in the 
third visit the sex differential in proportion of severely malnourished children 
was found to be modified by the mother’s education (Table 8.5). The logit 
coefficients associated with the main effects of the variables and the 
interaction term implied that the beneficial effect of mother’s education was 
greater among the male children. Such an observation in relation to the impact 
of mother’s education and sex on mortality (Bhuiya et al. 1989) and nutrition 
(Bhuiya et al. 1986:20) was also previously made in other studies. However, 
the analysis of mortality in the previous section did not observe such an 
interactive relationship. The sex patterns of severe malnutrition and child 
mortality in the present study were found to be similar, implying that one of
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Table 8.5
Logit regression coefficients of severe malnutrition (<60% weight for age) on significant
independent variables.
Vari­
ables
First visit 
Coeffi- S.E.
cient
Second visit 
X2 Coeffi- S.E.
cient
Third visit 
X2 Coeffi- 
cient
S.E. X2
C o n sta n t -1.615a .100 -2.058a .206 -2.295a .187
A g e  o f  ch ild r en 14.54b 15.40b 8.64d
(months)
<11 -,651b .211 -,800b .258 -.331*1 .307
12-17 -.012n .188 .269n .180 .139*1 .206
18-23 ,522b .180 ,590b .203 ,598b .229
24-29 .178n .188 .049n .198 -.183*1 .229
30-36 -.037n .182 -.108n .193 -.223n .211
S ex 9.75b 10.13b 11.77a
Male -,299b .096 -,320b -.600a .175
Female ,299b .096 ,320b .600a .175
M o th e r ’s e d u ca tio n 5.29C
None .409c .178
Some -.409C .178
E c o n o m ic  s ta tu s 16.24a 15.62a 6.60C
Low .575a .149 ,474b .161 .360c .176
Medium -.117n .126 .128*1 .132 .081*1 .145
High -,458b .139 -.602a .154 -.44ic .175
M ea t in  la s t  w eek 3.00d
Yes -,342d .197
No ,342d .197
V eg e ta b le  in la st  w eek 2.59d
Yes .2 n d .131
No - .2 n d .131
M o th e r ’s ed u c a tio n * S e x 5.01C
Sex
Male Female
No education .375C .375C
(.174) (.174)
Some education -.375C ,375c
(.174) (.174)
Likelihood ratio X2 31.64 51.62 85.35
D.F. 22 42 95
P .08 .15 .75
a - P <0.001, b - p < 0.01, c - P <0.05, d - P <0.10. n - not significant at 10%.
Note: Figures in parentheses are standard errors of the coefficients.
183
the important reasons for the female disadvantage in mortality could be the 
higher proportion of severely malnourished children among the females.
The effect of mother’s education, which was found to be significantly related 
in a negative direction in the bivariate situation at all three visits (Table E8.4), 
was found to have net effects on severe malnutrition of children only at the 
third visit (Table 8.5). During the first and second visits, most of its effect 
might have been mediated through economic condition of the household 
because of the interrelation of these two factors. A similar situation was also 
reflected in the case of their impact on nutritional status.
Among the food items which were fed to the children in the week preceding 
the survey, meat and vegetables were found to have significant impact on 
severe malnutrition at the 10 per cent level during the second and third visits 
respectively. A smaller proportion of children who were fed meat in the 
preceding week were severely malnourished than of those who were not fed 
with meat, but for vegetables the situation was reversed. As mentioned before 
these relationships should not be taken in a strict causal sense, given the rare 
frequencies and smaller quantity; rather the feeding of meat to children may 
be taken as a reflection of better care for the children in those households. 
Vegetables on the other hand are not highly valued in the community and the 
fact that they are fed to children may not be indicative of good maternal care.
8.6 Summary
Malnutrition, as reflected by weight-for-age indices, was found to be highly 
prevalent among the study children. Around 14 per cent of the study children 
had less than 60 per cent of standard median weight for age, which
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corresponds to less than -3 standard deviation score, and they can be 
considered severely malnourished; and only about 11 per cent had more than 
80 per cent of median weight for age. The infants were the best in terms of 
weight for age, with an average value of 74 in weight for age index. The most 
malnourished group was the 18-23 months age group, with an average index 
value of 67. The situation was worse during the pre-harvest period than during 
the harvest and immediate post-harvest periods.
The better nutritional status among the study boys than the girls was observed 
in all the visits. Among the other covariates investigated, education of 
mothers, economic condition of household, household availability of staple 
foods, frequency of feeding fish, egg, and meat demonstrated positive 
relationships with weight for age index of children in the bivariate analysis. 
The incidence of disease in the preceding week did not show any significant 
relationship. However, in the multivariate analysis the effect of mother’s 
education became weaker, and for the other variables the pattern observed in 
bivariate analysis was maintained.
An analysis of the relationship of nutritional status and subsequent mortality 
among the study children underscored its impact on child survival. The risk of 
death for the children with less than 60 per cent of weight for age was 
observed to be around seven times higher than for those with more than 60 per 
cent of weight for age. The risks between the groups of 60-69 and 70 per cent 
or above were apparently the same, implying a threshold effect of weight for 
age with a cut-off point at around 60 per cent.
Further analysis of the correlates of severe malnutrition identified sex of 
children, mother’s education, economic condition of household, and feeding 
meat and vegetables with statistically significant impact. A lower risk of
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becoming severely malnourished among the boys was clearly indicated. 
Mother’s education, economic condition of household, and feeding meat to 
the children were positively related, and feeding of vegetables negatively 
related with severe malnutrition when the age of the children was statistically 
controlled. The multivariate analysis also uncovered a statistically significant 
interaction effect of mother’s education and sex of the children to result in 
severe malnutrition. The beneficial effect of mother’s education was more 
prominent among the boys than the girls.
In summary, the findings suggest that the high level of mortality in the study 
area parallels the high level of malnutrition, implying that deaths in the 
study area among children aged six months to 36 months are mostly 
associated with undemutrition. High disease incidence, lack of appropriate 
curative measures, and inadequate and improper supplementary feeding 
practices are in general responsible for widespread malnutrition in the study 
area. It also leads to the conclusion that the differentials in mortality among 
the various categories of covariates are mainly due to differentials in 
nutritional status of the children.
Chapter 9
CONCLUSION
9.1 Introduction
This chapter reviews the results obtained in the previous chapters, especially 
in the context of the conceptual framework. Attempts are made to explain the 
poor survival prospects of the children in the light of the circumstances 
prevailing in the study area in terms of the proximate determinants specified 
in the conceptual framework. An explanation is also sought of the mortality 
differentials by socioeconomic and demographic (independent) variables 
through their relationship with the proximate determinants. Finally, comments 
are made on future prospects of child survival in the study area on the basis of 
the observed level of the proximate determinants included in the present 
study.
9.2 Conceptual framework and the study results
Under the premises of the conceptual framework adopted in this study, the 
independent variables must operate through the five proximate determinants 
to influence child health - morbidity and growth faltering - vis-a-vis survival 
in a community. The framework can be applied at both the community and 
individual levels. At the community level one would expect a congruence 
between the levels of proximate determinants and child mortality: the poor 
survival prospects of children in the community must be a result of
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backwardness of the community in terms of the proximate determinants, and 
this may also be used to explain variations in mortality levels between 
communities. At the individual level, the situation prevailing in a household 
(sometimes in respect of maternal characteristics) in terms of the proximate 
determinants can be related with child survival which can meaningfully be 
used to explain differential survival of children by household (maternal) 
characteristics.
The present study revealed a poor level of survival among the children in the 
study area, a situation which was also paralleled by widespread prevalence of 
malnutrition and morbidity. A very strong correlation between severe 
malnutrition and higher risk of death among the study children has supported 
the argument that the death of children in this community is often a 
cumulative result of repeated biological insults resulting in growth faltering. 
Moreover, significant relationships of independent variables like mother’s 
education, economic condition of household, health program block, and sex of 
the children with child nutritional status (including severe malnutrition) nearly 
parallel the one they maintained with child survival. This underscores the 
importance of the study of determinants of nutritional status, specifically of 
the more severe type of malnutrition, in understanding the mechanisms of the 
relationship of independent variables and child survival. This may further 
imply that traditional mortality studies which are highly demanding in terms 
of sample size can often be replaced by an investigation of nutritional status 
as measured by physical growth, in community settings like that of the present 
study.
Conceptually, morbidity, growth faltering and mortality are preceded by the 
five proximate determinants. In this study, however, the investigation was 
only on three of these: environmental contamination, nutrient deficiency, and
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personal illness control. Variables included to represent environmental 
contamination were: mother’s belief about hazards of drinking unboiled 
surface water, sources of drinking water, reheating of left-over food before 
serving, and materials used in washing mother’s hands after cleaning self and 
child after defaecation. The mother’s knowledge about the causes of 
diarrhoea, dysentery, and tetanus among newborn infants, which may have 
bearings mainly on personal illness control, was also included. In addition to 
these factors, contact of health care providers and change in feeding practices 
during an episode of sickness were also included to represent ‘personal illness 
control’ determinants. Information on frequency of feeding specific food 
items to the children during the week preceding the survey was included as a 
proxy of ‘nutrient deficiency’.
Environmental contamination
A large majority of the mothers were aware of the possible danger of drinking 
unboiled surface water and used tube-well water for drinking. On the other 
hand, the proportions reporting the occasional use of soap for hand washing, 
and reheating of left-over food before serving were small. Thus in this 
community both positive and negative behavioural factors with bearings on 
environmental contamination exist side by side, and perhaps negative factors 
are large enough to nullify any sporadic positive efforts made by some 
individuals to maintain a contamination-free environment. In fact this has 
been reflected in the observed high incidence of diarrhoeal diseases among 
the children. Given the lack of safe sewage and refuse disposal, surface water 
is in most instances the recipient of human and other household refuse and 
likely to be heavily contaminated. Its use for bathing, cooking, and washing 
always increases the risk of diarrhoeal diseases among the inhabitants.
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Moreover, storage and handling of food and water in the household are also 
hazardous and this situation makes them the subject of contamination. This 
leads to a situation where it is very difficult to demonstrate the positive impact 
of any appropriate hygienic behaviour on disease incidence unless the 
behaviour is strategically important enough to break the cycle of 
environmental contamination and infection. In the present study only one of 
the behavioural variables, use of soap in washing mother’s hands after 
cleaning a child, had a positive impact in reducing repeated incidences of 
diarrhoea. This particular behaviour of mothers was also positively related 
with education, economic condition of household, and health program 
interventions. This implied that each of these independent variables may have 
an effect on the repeated incidence of diarrhoea through the ‘environmental 
contamination’ proximate determinant, as hypothesized in the conceptual 
framework.
Personal illness control
It was assumed that mothers’ knowledge about causes, transmission, and 
prevention of childhood diseases will affect mothers’ action to prevent and 
cure a particular disease. It was found that only one quarter of the mothers 
believe that diarrhoea is caused by contaminated food or water, and for 
dysentery almost everybody believed that it is caused among children by 
eating fish and spicy food. Only one in twenty mothers believed that diarrhoea 
is transmitted through food and water. Around 15 per cent of the mothers 
mentioned that tetanus among newborn infants is caused by cutting the 
umbilical cord with unsterile instruments. As long as the mothers hold 
unscientific beliefs about disease causation and transmission it is quite natural
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for them not to be motivated to take any modem preventive measures against 
and curative measures to recover from those diseases. For example, if a 
mother believes that diarrhoea is caused by ‘evil eyes’ it would be hard for her 
to see any rationale for washing hands before handling food or using oral 
rehydration solution to cure it instead of trying traditional means. Given the 
low level of mothers’ knowledge about cause and transmission of diarrhoea, it 
was not surprising to see such a small proportion of mothers use oral 
rehydration solution for treatment of diarrhoea among their children as 
observed in the present study, despite its availability at home.
Among the various health care providers available in the area, allopaths were
found to adopt modem treatment procedures. The poor utilization of allopaths
during an illness of children in the study area was not solely due to mothers’
could have been
misconception about disease causation; other important reasons lack of 
availability of such facilities in the locality, poor transportation, and poverty. 
In the absence of any appropriate medical service during sickness, it is easy to 
imagine the adverse effect an episode of illness may have on the nutritional 
status of children and the risk of experiencing a fatal outcome. This also 
explains partly the reasons for the widespread prevalence of malnutrition and 
the high mortality rate in the study area.
Even with such a low level of utilization of the service of allopathic health 
care providers, variations in their utilization were observed by sex of the 
children. Contacting an allopath was more frequent for male children, so boys 
may suffer less adverse effects of illnesses on their nutritional status and may 
be more likely to be saved from a fatal outcome. Although the lack of 
relationship between the other independent variables and utilization of 
allopathic health care providers may indicate that the differentials in 
nutritional status and child mortality are not due to differential curative
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measures, in fact this may not be wholly true. Perhaps the impact of an illness 
on nutritional status and survival is largely dependent on its nature and 
severity. It is often the case that when the child’s condition becomes critical 
the parents become desperate and seek for the best service they can have, 
depending on their socioeconomic status. Such actions are also dependent on 
parents’ perception about a particular illness and its severity: some may take 
all illnesses seriously and contact an allopathic doctor sooner without waiting 
too long, thus reducing the extent of nutritional adversity and sometimes the 
chance of death.
Nutrient deficiency
Assessment of nutrient deficiency on the basis of the frequency of eating a 
selected group of food items is known to be methodologically weak. It was 
the only measure available in this study, however, and it indicated broadly 
that the children are not adequately fed. Children’s dietary supplementation is 
dominated by rice and is almost always lacking meat, fish, and other protein 
sources. As breast feeding is universal and continued for a prolonged period, 
it may be the major source of nutrients for the children, although it is not 
adequate after 4-6 months of age. The increase in proportion of malnourished 
children with an increase in age, especially after the age when mother’s milk 
is insufficient for adequate growth, reflects the dietary deficiency inherent in 
this community.
Thus it can be argued that poor dietary practice is one of the important factors 
responsible for poor nutritional status of the study children. Reduction in 
normal food intake, including breast milk, as a result of anorexia and 
restriction during sicknesses further aggravates the situation of nutrient
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deficiency. This inappropriate feeding practice is not just a function of 
unavailability of food items, rather it is the lack of appropriate knowledge of 
nutrition and the child’s need. Although most of the households suffer from 
deficiency of staple food and cash income, perhaps within the limited 
available resources it would not be difficult to feed a few small mouths had 
the mothers been aware and trained to make use of available foodstuffs 
around the household. A classic example is fish, which is easily available in 
this community -- most of the households catch their own from the adjacent 
rivers and canals. But mothers are always reluctant to feed fish to then- 
children because they believe it may cause dysentery and worms. Similar is 
the case with dal, egg, and vegetables, which they believe are not ideal foods 
for young children. Apart from these specific food restrictions, generally the 
mothers believe that children should not eat large amounts, and usually a child 
who is happy with a small amount of food and does not make a fuss about it is 
the one liked and praised most by the mothers and other adult relatives. All of 
this indicates that there is a lack of general awareness about the need for 
appropriate feeding of the children and a lack of knowledge about the 
nutritional value of the available foodstuffs in the household.
The situation, however, is* better for the children whose mothers had some 
schooling or were from economically better off households, and who lived in 
the health intervention areas. Frequency of feeding dal, vegetable, and fish 
was found to be positively correlated with mother’s education, economic 
condition of household, and health program interventions. This also explains 
the mechanisms of the positive correlation of those variables with child 
nutritional status through the ‘nutrient deficiency’ proximate determinants of 
the conceptual framework.
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9.3 Problems and prospects of child survival
Death in the study area is almost always preceded by an incidence of sickness. 
Sometimes the route from sickness to death is via growth faltering and 
sometimes direct to death, depending on the nature of sickness. A disease like 
neonatal tetanus can lead a child directly to death while a particular incidence 
of diarrhoea may adversely affect child nutritional status, pushing the child 
into the malnutrition-infection cycle which ultimately results in growth 
faltering and the fatal outcome. Thus prevention of disease incidence would 
mean a better survival prospect, but all types of diseases cannot simply be 
prevented. Therefore an improvement in curative measures is also highly 
desirable to improve survival.
Specific sicknesses can be avoided through improvements in the proximate 
determinants. Immunizable diseases can easily be prevented through timely 
immunization, however the prospect of immunization is dependent on both its 
supply and demand. On the supply side, apart from the costs of procurement, 
technical problems like lack of proper storage facilities in the village are also 
a major hindrance; at the present level of technology, a cold chain needs to be 
maintained for some of the vaccines to preserve efficacy. On the demand side, 
unless the community members are motivated in favour of the beneficial 
effect of immunization, its acceptance is bound to be poor.
In the context of basic immunizations, favourable social attitudes towards 
acceptance are clearly visible in the study area, perhaps because of the 
activities of ICDDR,B. Most of the mothers are aware of the existence of 
immunization possibilities, and in half of the ICCDR,B field area of Matlab, 
immunization programs are already in operation, with the great success in 
terms of acceptability. Thus, with the availability of immunization
194
accompanied by a favourable social attitude in the study area, a greater 
potential for reduction in childhood mortality can be expected in the near 
future.
Reduction of the incidence of non-immunizable diseases, especially of 
diarrhoea, is ideally the other desirable goal. However, their prevention is 
mostly dependent on the improvement of environmental and personal 
hygiene, both of which are extremely difficult areas for intervention. Isolated 
measures, such as provision of tube-well water, without a full awareness 
about hygiene and improved knowledge of causes and transmission of disease 
like diarrhoea, seemed to have little effect. In the absence of such knowledge 
and awareness, tube-well handles may be contaminated by the unaware users 
and, instead of protecting the users from diarrhoeal diseases, may rather 
become a source of spreading germs, resulting in increased risk of diarrhoea 
among the tube-well water drinkers. Similar may be the case with reheating 
food before serving; just warming the food can help bacteria grow rather than 
killing them, increasing the risk of diarrhoeal infections. An increased use of 
soap in washing hands can be of considerable effect; however, increased 
awareness needs to be accompanied by increased purchasing power to ensure 
availability at the household level. Given the level of education and economic 
conditions, and the nature of settlements, the possibility of sudden 
improvement in environmental and personal hygiene in the study area is not to 
be expected in the near future. Thus a significant reduction in the incidence of 
diseases of a diarrhoeal nature among children in the Matlab area in the near 
future is too much to expect.
Therefore the prospect of improving the survival chances of children, as the 
situation stands currently in relation to nonimmunizable diseases, especially 
of the diarrhoeal type, lies in the availability of better facilities for curative
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treatment. The presence of ICDDR,B diarrhoea treatment centres in that 
locality has already contributed in reducing diarrhoeal fatalities; however the 
success of such a clinic-based approach in that locality is limited for many 
reasons. One of the important factors is the timely utilization of these facilities 
by the parents. Communication is extremely arduous, although there are three 
to four ICDDR,B ambulance stations from which patients with severe cases of 
diarrhoea are brought to the hospital by motorized boats; even bringing a 
patient to the ambulance station needs a lot of effort involving long-distance 
walking or travelling by manual country boat. In most cases involving 
children, the mother needs to stay overnight in the hospital where her child is 
treated for severe diarrhoea. This is a major decision, especially for an 
illiterate mother who perhaps has had little interaction with the outside world, 
to stay outside in a place like the hospital and interact with unknown literate 
people. There are-also economic reasons; although ambulance, treatment 
service and meals to the attendants are provided free of cost by the ICDDR,B, 
the opportunity cost of the parents’ labour is a factor. Together all these 
reasons contribute to delaying the visit to the hospital and making the health 
status of the patient worse, reducing the survival prospects.
Improvements in the transportation system in this locality are bound to be 
very slow, given the trends in economic development in the country. 
Moreover, with the present trend in modem school enrolment, it is too much 
to expect in the short term a dramatic break in the prevailing cultural 
restrictions on free movements of females in this Islam-dominated society, 
which essentially will limit the success of such clinic-based treatment 
facilities.
Thus the developmemt of oral rehydration solution, which can even be made 
at home, for the treatment of diarrhoeal diseases is definitely a promising step
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towards improving survival prospects among the children in the study area. 
The only problem still remaining is to make the oral rehydration solution 
popular among the mothers. Despite ICDDR,B’s all-out efforts to popularize 
it in the community, its use is still far below a satisfactory level. In fact only a 
very small proportion of mothers in the present study administered oral 
rehydration solution to their children during the first week of diarrhoea. 
Although formal interviews reveal the mothers’ favourable attitude towards 
this treatment for diarrhoea, in fact the lack of its actual use indicated that 
they are yet to take it seriously. Unless their conception about the causes of 
diarrhoea and the mechanism of dehydration is convincingly clear to justify 
the use of oral rehydration solution, its acceptability may be low. In its present 
form, the standard oral rehydration solution was said by even by the 
motivated mothers to be unpalatable and very difficult to make the children 
drink. Thus an improvement in social awareness about the scientific causes 
and consequences of diarrhoea and the relevance of oral rehydration solution 
in the context of treating diarrhoea, as well as improving the taste of present 
oral rehydration solution, will be required to hasten its acceptability and 
effectiveness in the field.
Another important negative behavioural aspect associated with diarrhoea, and 
other sickness as well, is a change in feeding practice during an episode of 
illness. Mothers normally curtail the nutritional intake of the already underfed 
children during sickness, making the consequences worse. This is also a 
culturally rooted problem associated with mothers’ traditional beliefs about 
causes and treatment of disease and the value attached to food items. Mothers’ 
ignorance about nutritional requirements of the children and traditional values 
attached to available food items result in restricted feeding of the children 
during normal times, which also has negative effects on child health. This 
indicates the need for nutrition and health education as well as improved
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household production and/or better purchasing power to ensure adequate 
feeding of the children.
The important role of the curative aspect of diseases can also be 
complemented by private health care providers. As observed, the allopathic 
providers adopt Western medicines to treat diseases, however their number in 
the locality is too small to play any significant role. Nowadays great hopes lie 
in the government training schemes already in operation to build up a cadre of 
paramedics. However, the mere presence of paramedics in the locality will not 
have an immediate impact unless community members’ beliefs about the 
causes of diseases and the proper ways of treatment are consistent with 
scientific knowledge. Moreover, keeping the cost of service and treatment 
within the reach of the rural people would be desirable, to get the full benefit 
of paramedics in the locality.
Thus, to conclude, it should be emphasized that for an improvement in child 
survival in Matlab, priorities should be given to issues which will reduce the 
prevalence of severe malnutrition. All the basic immunizations will no doubt 
reduce deaths from deadly diseases, but prevention of diseases like measles 
can also directly contribute by reducing the incidence of severe malnutrition. 
Although prevention of diarrhoea is desirable, its treatment by oral 
rehydration therapy would be more practical for the time being till a general 
improvement in hygienic behaviour and water supply in the community could 
be brought about. The use of oral rehydration solution should be more 
seriously promoted to avoid adverse nutritional consequences among the 
children due to frequent diarrhoea. Finally, for a steady and permanent 
improvement in child survival in the locality, appropriate measures should be 
taken to increase the general education level, especially of the women, 
through both formal schooling and less formal channels. Special emphasize
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should be placed on issues like child nutrition, feeding practice, childhood 
diseases, and good hygiene.
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(Tables related to Chapter 4)
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Table A4.1
Risk of death of the 1982 birth cohort of Matlab in different age segments of life by 
amount of cultivable land owned by the household.
Age in 
months
Land in 
acres
No.
exposed
No.
died
Risk of 
death
Level of 
significance
0 .0 1894 92 .049
.1-1.9 4259 214 .050 NS
2.0+ 1199 56 .047
1-5 .0 1781 59 .033
.1-1.9 3993 113 .028 NS
2.0+ 1130 22 .019
6-11 .0 1696 28 .017
.1-1.9 3822 56 .015 NS
2.0+ 1092 13 .012
12-17 .0 1633 29 .018
.1-1.9 3734 75 .020 NS
2.0+ 1068 19 .018
18-35 .0 1546 73 .047
.1-1.9 3571 157 .044 NS
2.0+ 1017 33 .032
NS - association within the age group was not significant at 5% level based on chi 
square statistic.
Source: All the tables in this appendix are based on SES and Mortality 1982.
217
Table A4.2
Risk of death of the 1982 birth cohort of Matlab in different age segments of life by
economic status of household.
Age in 
months
Economic
status
No.
exposed
No.
died
Risk of 
death
Level of 
significance
0 Low 1848 97 .052
Medium 3119 135 .043 NS
High 2385 130 .055
1-5 Low 1724 55 .032
Medium 2961 80 .027 NS
High 2219 59 .027
6-11 Low 1658 31 .019
Medium 2837 35 .012 NS
High 2115 31 .015
12-17 Low 1608 40 .025
Medium 2766 53 .019 NS
High 2061 30 .015
18-35 Low 1522 87 .057
Medium 2645 96 .036 P<0.01
High 1967 80 .041
NS - association within the age group was not significant at 5% level based on chi 
square statistic.
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Table A4.3
Risk of death of the 1982 birth cohort of Matlab in different age segments of life by
occupation of household head.
Age in Occupa- No. No. Risk of Level of
months tion exposed died death significance
0 Farmers
Skilled
2447 122 .050
personnel 2650 125 .047 NS
Labourers 2255 115 .051
1-5 Farmers
Skilled
2294 52 .023
personnel 2492 70 .028 NS
Labourers 2118 72 .034
6-11 Farmers
Skilled
2222 26 .012
personnel 2377 34 .014 NS
Labourers 2011 37 .018
12-17 Farmers
Skilled
2175 39 .018
personnel 2314 40 .017 NS
Labourers 1946 44 .023
18-35 Farmers
Skilled
2079 87 .042
personnel 2199 86 .039 NS
Labourers 1856 90 .048
NS - association within the age group was not significant at 5% level based on chi 
square statistic.
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Table A4.4
Risk of death of the 1982 birth cohort of Matlab in different age segments of life by
household size.
Age in 
months
Household
size
No.
exposed
No.
died
Risk of 
death
Level of 
significance
0 <5 2118 102 .048
5-8 3969 189 .048 NS
9+ 1265 71 .057
1-5 <5 1987 52 .026
5-8 3739 110 .029 NS
9+ 1178 32 .027
6-11 <5 1909 34 .018
5-8 3577 49 .014 NS
9+ 1124 14 .012
12-17 <5 1844 36 .020
5-8 3489 73 .021 NS
9+ 1102 14 .013
18-35 <5 1743 90 .052
5-8 3332 127 .038 NS
9+ 1059 46 .043
NS - association within the age group was not significant at 5% level based on chi 
square statistic.
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Table A4.5
Risk of death of the 1982 birth cohort of Matlab in different age segments of life by
religion.
Age in 
months
Religion No.
exposed
No.
died
Risk of 
death
Level of 
significance
0 Islam 6295 299 .047 NS
Hindu 1057 63 .060
1-5 Islam 5918 149 .025 PcO.001
Hindu 986 45 .046
6-11 Islam 5687 84 .015 NS
Hindu 923 13 .014
12-17 Islam 5541 111 .020 NS
Hindu 894 12 .013
18-35 Islam 5271 237 .045 PcO.10
Hindu 863 26 .030
NS - association within the age group was not significant at 5% level based on chi 
square statistic.
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Table A4.6
Risk of death of the 1982 birth cohort of Matlab in different age segments of life by
education of mothers.
Age in 
months
Education 
of mother
No.
exposed
No.
died
Risk of 
death
Level of 
significance
0 None 5035 272 .054
Primary 1813 74 .041 P<0.05
Secondary 504 16 .032
1-5 None 4710 140 .030
Primary 1717 45 .026 NS
Secondary 477 9 .019
6-11 None 4506 72 .016
Primary 1648 20 .012 NS
Secondary 458 5 .011
12-17 None 4383 97 .022
Primary 1609 18 .011 P<0.05
Secondary 443 8 .018
18-35 None 4182 196 .047
Primary 1546 62 .040 P<0.01
Secondary 406 5 .012
NS - association within the age group was not significant at 5% level based on chi 
square statistic.
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Table A4.7
Risk of death of the 1982 birth cohort of Matlab in different age segments of life by
sex of the children.
Age in 
months
Sex No.
exposed
No.
died
Risk of 
death
Level of 
significance
0 Male 3819 196 .051 NS
Female 3533 166 .047
1-5 Male 3581 106 .030 NS
Female 3323 88 .026
6-11 Male 3432 40 .012 P<0.05
Female 3178 57 .018
12-17 Male 3353 56 .017 NS
Female 3082 67 .022
18-35 Male 3188 100 .031 P<0.001
Female 2946 163 .055
NS - association within the age group was not significant at 5 % level based on chi 
square statistic.
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Table A4.8
Risk of death of the 1982 birth cohort of Matlab in different age segments of life by 
per capita dwelling area (in square feet) in the household.
Age in 
months
Dwelling
area
No.
exposed
No.
died
Risk of 
death
Level of 
significance
0 <30 2025 97 .048
30-59 3671 184 .050 NS
60+ 1656 81 .049
1-5 <30 1900 75 .039
30-59 3443 84 .024 P<0.01
60+ 1561 35 .022
6-11 <30 1794 30 .017
30-59 3309 48 .015 NS
60+ 1507 19 .013
12-17 <30 1738 44 .025
30-59 3230 58 .018 NS
60+ 1467^ 21 .014
18-35 <30 1646 75 .046
30-59 3082 138 .045 NS
60+ 1406 50 .036
NS - association within the age group was not significant at 5% level based on chi 
square statistic.
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Table A4.9
Risk of death of the 1982 birth cohort of Matlab indifferent age segments of life by
sources of drinking water.
Age in 
months
Sources 
of water
No.
exposed
No.
died
Risk of 
death
Level of 
significance
0 Tube well 3913 180 .046 NS
Surface 3439 182 .053
1-5 Tubewell 3688 95 .026 NS
Surface 3216 99 .031
6-11 Tubewell 3540 46 .013 NS
Surface 3070 51 .017
12-17 Tube well 3448 61 .018 NS
Surface 2987 62 .021
18-35 Tubewell 3302 128 .039 NS
Surface 2832 135 .048
NS - association within the age group was not significant at 5% level based on chi 
square statistic.
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Table A4.10
Risk of death of the 1982 birth cohort of Matlab in different age segments of life by
possession of latrine.
Age in 
months
Latrine
possession
No.
exposed
No.
died
Risk of 
death
Level of 
significance
0 Yes 5970 293 .049 NS
No 1382 69 .050
1-5 Yes 5617 152 .027 NS
No 1287 42 .033
6-11 Yes 5388 80 .015 NS
No 1222 17 .014
12-17 Yes 5242 101 .019 NS
No 1193 22 .018
18-35 Yes 5007 205 .041 NS
No 1127 58 .051
NS - association within the age group was not significant at 5% level based on chi 
square statistic.
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Table A4.11
Risk of death of the 1982 birth cohort of Matlab in different age segments of life by
mother’s age.
Age in 
months
Mother’s
age
No.
exposed
No.
died
Risk of 
death
Level of 
significance
0 <20 1304 109 .084
20-29 3937 165 .042 P<0.001
30+ 2111 88 .042
1-5 <20 1166 44 .038
20-29 3726 89 .024 P<0.05
30+ 2012 61 .030
6-11 <20 1090 17 .016
20-29 3584 57 .016 NS
30+ 1936 23 .012
12-17 <20 1048 20 .019
20-29 3489 67 .019 NS
30+ 1898 36 .019
18-35 <20 991 30 .030
20-29 3316 156 .047 NS
30+ 1827 77 .042
NS - association within the age group was not significant at 5% level based on chi 
square statistic.
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Table A4.12
Risk of death of the 1982 birth cohort of Matlab in different age segments of life by
live birth order.
Age in 
months
Birth
order
No.
exposed
No.
died
Risk of 
death
Level of 
significance
0 1 1594 118 .074
2-3 2393 104 .043 PcO.001
4-5 1687 68 .040
6+ 1678 72 .043
1-5 1 1445 58 .040
2-3 2258 46 .020 PcO.001
4-5 1603 31 .019
6+ 1598 59 .037
6-11 1 1346 19 .014
2-3 2186 38 .017 NS
4-5 1550 25 .016
6+ 1528 15 .010
12-17 1 1299 19 .015
2-3 2119 39 .018 NS
4-5 1511 35 .023
6+ 1506 30 .020
18-35 1 1231 41 .033
2-3 1999 87 .044 NS
3-4 1449 59 .041
6+ 1455 76 .052
NS - association within the age group was not significant at 5% level based on chi 
square statistic.
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Table A4.13
Risk of death of the 1982 birth cohort of Matlab in different age segments of life by 
health program blocks and age of the children.
Age in 
months
Block No.
exposed
No.
died
Risk of 
death
Level of 
significance
0 Intensive 1745 83 .048
Less Intensive 1641 67 .041 NS
Comparison 3966 212 .053
1-5 Intensive 1644 42 .026
Less Intensive 1559 47 .030 NS
Comparison 3701 105 .028
6-11 Intensive 1577 23 .015
Less Intensive 1497 21 .014 • NS
Comparison 3536 53 .015
12-17 Intensive 1539 13 .008
Less Intensive 1454 34 .023 PcO.Ol
Comparison 3442 76 .022
18-35 Intensive 1506 38 .025
Less Intensive 1326 59 .043 P<0.001
Comparison 3077 166 .051
NS - association within the age group was not significant at 5% level based on chi 
square statistic.
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Table A4.14
Predicted risks of death in the cells of the combination of categories of variables 
involved in interactions with age of the children and mother’s education.
Variables 0
Age of the children 
1-5 6-11 12-17 18-35
Sex
Male .045 .025 .009 .013 .022
Female .041 .023 .015 .016 .040
A ge o f m other
<20 .065 .023 .012 .021 .029
20-29 .036 .024 .011 .014 .039
30+ .035 .020 .012 .010 .023
B irth  order
1 .052 .031 .012 .009 .023
2-3 .040 .017 .015 .014 .025
4-5 .040 .017 .013 .019 .026
6+ .042 .037 .008 .018 .046
B lock
Intensive .043 .022 .012 .007 .019
Less intensive .037 .026 .011 .021 .034
Comparison .050 .024 .012 .019 .039
Mother’s education
Sex None Primarv Secondary
Male .030 .020 .019
Female .034 .030 .015
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Table B5.1
Percentage of mothers by education, age, economic status of household, health 
program block and belief regarding the hazards of drinking unboiled surface water.
Variables No. of 
mothers
Fuü
belief
Partial or 
no belief
Remarks
E d u ca tio n
None 700 80.7 19.3 P<0.001
Some 266 91.0 9.0
A g e
<25 328 84.5 15.5 NS
25-29 283 84.5 15.5
30-34 184 83.7 16.3
35+ 171 80.1 19.9
E co n o m ic  s ta tu s
Low 155 73.5 26.5 P<0.001
Medium 446 81.4 18.6
High 365 90.4 9.6
B lo ck
Intensive 183 84.7 15.3 P<0.001
Less intensive 243 93.0 7.0
Comparison 540 78.9 21.1
NS - association was not statistically significant at 5% level based on chi square.
Source: All tables of this appendix are based on SES, Nutrition and Morbidity Study 
1986.
232
Table B5.2
Percentage of mothers by education, age, economic status of household, health 
program block and source of drinking water.
Variables Source of water 
Tube well Surface
Remarks
E ducation
None 75.3 24.7 NS
Some 79.0 21.0
A ge
<25 74.7 25.3 NS
25-29 75.3 24.7
30-34 78.3 21.7
35+ 78.9 21.1
E con om ic status
Low 76.1 23.9 NS
Medium 74.9 25.1
High 78.1 21.9
Block
Intensive 92.9 7.1 P<0.001
Less intensive 55.1 44.9
Comparison 80.2 19.8
NS - association was not statistically significant at 5% level based on chi square.
Note: Number of mothers in the categories of the independent variables in this and 
subsequent tables of this is appendix is similar to that of Table A5.1.
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Table B5.3
Percentage of mothers by education, age, economic status of household, health 
program block and heating of left over food before serving.
Variables Heat food before serving Remarks
Mostly Not mostly
Education
None 21.9 78.1 P <0.001
Some 35.3 64.7
Age
<25 27.7 72.3 NS
25-29 28.6 71.4
30-34 20.1 79.9
35+ 22.2 77.8
Economic status
Low 11.6 88.4 P <0.001
Medium 23.3 76.7
High 34.3 65.7
Block
Intensive 26.8 73.2 P <0.05
Less intensive 32.1 67.9
Comparison 22.2 77.8
NS - association was not statistically significant at 5% level based on chi square.
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Table B5.4
Percentage of mothers by education, age, economic status of household, health 
program block and cleaning habit after defaecation.
Variables
Sometimes
with
soap
Sometimes
with
ashes/soils
Always
with
water
Remarks
E d u ca tio n
None 7.6 34.9 57.6 P<0.001
Some 15.0 42.5 42.5
A g e
<25 11.0 36.0 53.0 NS
25-29 12.7 36.0 51.2
30-34 6.5 40.8 52.7
35+ 5.3 36.3 58.5
E c o n o m ic  s ta tu s
Low 3.9 31.0 65.2 P<0.001
Medium 8.1 37.2 54.7
High 14.1 39.2 46.8
B lo ck
Intensive 9.8 32.3 57.9 P<0.001
Less intensive 9.9 64.2 25.9
Comparison 9.4 26.3 64.3
NS - association was not statistically significant at 5% level based on chi square.
235
Table B5.5
Percentage of mothers by education, age, economic status of household, health 
program block and cleaning habit after cleaning children.
Variables
Sometimes
with
soap
Sometimes
with
ashes/soils
Always
with
water
Remarks
E d u c a tio n
None 16.6 39.4 44.0 P<0.001
Some 30.1 39.5 30.4
A g e
<25 22.9 36.9 40.2 NS
25-29 22.6 38.5 38.9
30-34 19.0 42.9 38.0
35+ 12.9 42.1 45.0
E c o n o m ic  s ta tu s
Low 11.6 43.2 45.2 P<0.001
Medium 16.8 41.0 42.2
High 28.2 35.9 35.9
B lo ck
Intensive
Less intensive 18.1
16.4
56.8
38.8
25.1
44.8 P<0.001
Comparison 22.5 31.9 45.6
NS - association was not statistically significant at 5% level based on chi square.
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Table B5.6
Percentage of mothers by education, age, economic status of household, health 
program block and beliefs about causes of diarrhoea.
Causes of diarrhoea
Variables Contaminated
food/water
Others Do not 
know
Remarks
E d u ca tio n
None 26.1 51.6 22.3 P<0.001
Some 38.8 53.3 7.9
A g e
<25 30.2 53.3 16.5 NS
25-29 30.7 51.3 18.0
30-34 26.1 53.8 20.1
35+ 30.4 49.1 20.5
E co n o m ic  s ta tu s
Low 29.7 47.1 23.2 P<0.001
Medium 22.4 55.4 22.2
High 38.4 50.1 11.5
B lo ck s
Intensive 32.8 48.7 18.5 P<0.001
Less intensive 32.9 66.2 0.9
Comparison 27.0 46.8 26.2
NS - association was not statistically significant at 5% level based on chi square.
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Table B5.7
Percentage of mothers by education, age, economic status of household, health 
program block and beliefs about causes of dysentery.
Causes of dysentery
Variables Contamin- Fish/hot Others Remarks*
ated food food
Education
None 1.0 94.3 4.7
Some 4.2 91.0 4.8
Age
<25 0.9 94.2 4.9
25-29 3.5 91.9 4.6
30-34 0.0 94.0 6.0
35+ 2.9 93.6 3.5
Econom ic status
Low 0.0 98.1 1.9
Medium 1.3 94.2 5.4
High 3.3 91.5 5.2
Block
Intensive 2.7 92.8 4.5
Less intensive 0.8 93.0 6.2
Comparison 2.0 93.6 4.4
* - usual chi square test could not be applied because of very small number of 
expected frequencies in some of the cells.
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Table B5.8
Percentage of mothers by education, age, economic status of household, health 
program block and opinion about possible transmission of diarrhoea.
Variables Food/water Others Remarks
E d u c a tio n
None 16.4 83.6 P<0.001
Some 30.9 69.1
A g e
<25 18.9 81.1 NS
25-29 22.6 77.4
30-34 20.7 79.3
35+ 19.3 80.7
E c o n o m ic  s ta tu s
Low 20.0 80.0 P<0.001
Medium 14.1 85.9
High 28.2 71.8
B lo ck
Intensive 21.9 78.1 P<0.01
Less intensive 26.7 73.3
Comparison 17.0 83.0
NS - association was not statistically significant at 5% level based on chi square.
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Table B5.9
Percentage of mothers by education, age, economic status of household, health 
program block and opinion about causes of tetanus among the newborns.
Causes of tetanus
Cutting of Others Do Remarks
Variables cord with not
unsterile know
instrument
E d u ca tio n
None 11.4 64.4 24.1 P<0.001
Some 22.6 59.8 17.6
Age
<25 15.9 61.0 23.2 NS
25-29 14.8 64.0 21.2
30-34 15.8 65.8 18.5
35+ 9.9 63.2 26.9
E c o n o m ic  s ta tu s
Low 8.4 65.2 26.5 P<0.05
Medium 13.9 62.6 23.5
High 17.8 63.0 19.2
B lo ck
Intensive 11.5 58.5 30.0 P<0.001
Less intensive 33.7 57.6 8.7
Comparison 6.9 67.2 25.9
NS - association was not statistically significant at 5% level based on chi square.
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Table B5.10
Percentage of mothers who had knowledge about tetanus, measles and whooping 
cough vaccines by education, age, economic status of household, health program
block
Variables With knowledge of vaccines 
Tetanus Measles Whooping cough
Edcation
None 38.3a 42.1 a 44.3a
Some 57.9 60.9 60.9
Age
<25 48.5b 53.0b 51.5n
25-29 44.9 48.1 50.5
30-34 45.1 46.2 50.0
35+ 31.0 36.3 39.8
Econom ic status
Low 30.3a 32.9a 35.5a
Medium 42.4 47.8 49.3
High 51.0 52.9 54.0
Block
Intensive 57.9a 81.4a 84.7a
Less intensive 86.0 96.3 96.7
Comparison 19.8 13.7 15.2
n - association was not statistically significant at 5% level based on chi square.
a-P<0.001;b-P<0.01.
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Table B5.11
Logit model coefficients of mother’s knowledge of tetanus vaccines on mother’s 
education, age, economic status of households, and health program block
Variables Coefficients S.E.
E du cation
None -.226n .141
2.57n
Some .226n .141
E con om ic  status (ECO) 
Low -,424d .234
4.20n
Medium .125n .152
High .299c .149
B lock
Intensive (I) -.05 l n .136
170.24a
Less intensive (LI) 1.593a .164
Comparison -1.542a .121
E ducation*B Iock
Block
12.22b
Education I LI COM
None .294C -.017n -.277C
(.299) (1.632) (-1.763)
Some -.294C .017n .277C
(-1.630) (2.118) (-.757)
E ducation *E C O
ECO
6.00C
Education Low Medium Hi eh
None .118n -,272d .154n
(-.250) (-.091) (.509)
Some -. 118n .272d -.15441
(-.034) (.905) (.653)
Constant .282C .141
Likelihood ratio X2 8.41
D.F. 8
P .39
a - PcO.OOl, b - PcO.Ol, c - P<0.05, d - P,<0.10 n - not significant (P>0.10).
Note: For interactions figures without parentheses are logit coefficients and those 
within parentheses are predicted log odds of the cells.
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Table B5.12
Logit model coefficients of mother’s knowledge of whooping cough vaccines on 
mother’s education, age, economic status of households, and health program block
Variables Coefficients S.E. X 2
E d u c a tio n
None -.287n .197
2 .12n
Some .287n .197
B lo c k
Intensive (I) .345n .231
229.73c
Less intensive (LI) 2.446a .368
Comparison -2.79ia .210
E d u c a tio n * B lo c k
Block
13.55b
Education I LI COM
None ,616b -.346n -.270n
(1.964)
-.616b
(3.103) (-2.058)
Some .346n .270n
(1.306) (4.369) (-.944)
Constant 1.290c .197
Likelihood ratio X2 0.00
D.F. 0
P -
a - PcO.OOl, b - P<0.01, c - P<0.05, ti - P,<0.10 n - not significant (P>0.10).
Note: For interactions figures without parentheses are logit coefficients and those 
within parentheses are predicted log odds of the cells.
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Table C6.1
Incidence of any sickness and of diarrhoea (per 100 children) during the week 
preceding the survey by mother’s education.
Mother’s
education
No.of
children
Sickness 
of any kind
Incidence of 
diarrhoea
First visit
None 657 45.7 n 16.9n
Some 250 46.4 19.6
Second visit
None 625 40.2n 17.0n
Some 246 41.1 16.7
Third visit
None 627 36.7n 16.9n
Some 230 36.5 17.8
n - not significant (P>0.05).
Source: All tables of this appendix are based on SES, Nutrition and Morbidity Study 
1986.
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Table C6.2
Incidence of any sickness and of diarrhoea (per 100 children) during the week 
preceding the survey by mother’s age.
Mother’s
age
No. of 
children
Sickness 
of any kind
Incidence of 
diarrhoea
First visit
<25 287 45.6n 18.8n
25-29 272 45.2 17.6
30-34 183 45.9 16.9
35+ 165 47.3 16.4
Second visit
<25 285 40.0n 15.4n
25-29 253 42.7 15.8
30-34 176 42.6 19.3
35+ 157 35.0 18.5
Third visit
<25 279 41.2n 18.3n
25-29 257 31.1 15.6
30-34 173 35.8 16.8
35+ 148 38.5 18.2
n - not significant (P>0.05).
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Table C6.3
Incidence of any sickness and of diarrhoea (per 100 children) during the week 
preceding the survey by economic status of household.
Economic
status
No. of 
children
Sickness 
of any kind
Incidence of 
diarrhoea
First visit
Low 142 46.5n 13.4n
Medium 423 47.0 18.9
High 342 44.2 17.8
Second visit
Low 133 39.l n 15.8n
Medium 397 38.0 19.4
High 341 43.7 14.4
Third visit
Low 140 41.4c 18.6c
Medium 402 39.3 19.9
High 315 31.1 13.0
c - P < 0.05; n - not significant (P>0.05).
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Table C6.4
Incidence of any sickness and of diarrhoea (per 100 children) during the week 
preceding the survey by health program block.
No. of Sickness Incidence of
Block children of any kind diarrhoea
First visit
Intensive 
Less inten-
174 42.5n 18.4n
sive 228 46.5 16.7
Comparison 505 46.7 17.8
Second visit
Intensive 
Less inten-
173 38.7n 20.8n
sive 220 41.8 14.1
Comparison 478 40.4 16.7
Third visit
Intensive 
Less inten-
161 36.9C 20.5n
sive 224 29.9 16.5
Comparison 472 39.8 16.3
c - P < 0.05; n - not significant (P>0.05)
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Table C6.5
Incidence of any sickness and of diarrhoea (per 100 children) during the week 
preceding the survey by sex of the children.
Sex of 
children
No. of 
children
Sickness 
of any kind
Incidence of 
diarrhoea
First visit
Male 461 47. in 17.6n
Female 446 44.6 17.7
Second visit
Male 444 41.9n 18.0n
Female 427 38.9 15.7
Third visit
Male 445 36.5n 18.9n
Female 412 37.1 15.3
n - not significant (P>0.05).
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Table C6.6
Incidence of any sickness and of diarrhoea (per 100 children) during the week 
preceding the survey by sources of drinking water.
Water
sources
No. of 
children
Sickness 
of any kind
Incidence of 
diarrhoea
First visit
Tube-well 689 46 .2n 19.2C
Surface 218 45.0 12.8
Second visit
Tube-well 664 40.8n 17.9n
Surface 207 39.1 13.5
Third visit
Tube-well 647 38.0n 18.4n
Surface 210 32.4 13.3
c - P < 0.05; n - not significant (P>0.05).
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Table C6.7
Incidence of any sickness and of diarrhoea (per 100 children) during the week 
preceding the survey by mother’s degree of belief about the hazards associated with
drinking unboiled surface water.
Degree of 
belief
No. of 
children
Sickness 
of any kind
Incidence of 
diarrhoea
First visit
Full 764 46.7n 17.9n
Partial/no 143 41.3 16.1
Second visit
Full 728 40.4n 16.6n
Partial/no 143 40.6 18.2
Third visit
Full 716 36.5n 16.3n
Partial/no 141 37.6 21.3
n - not significant (P>0.05).
Table C6.8
Incidence of any sickness and of diarrhoea (per 100 children) during the week 
preceding the survey by frequency of heating of left over food before eating.
Heating 
of food
No. of 
children
Sickness 
of any kind
Incidence of 
diarrhoea
First visit
Mostly 234 48.3n 19.2n
Not mostly 673 45.0 17.1
Second visit
Mostly 235 45.5n 19.6n
Not mostly 636 38.5 15.9
Third visit
Mostly 218 39.4n 18.3n
Not mostly 639 35.7 16.7
c -P  <0.05; n - not significant (P>0.05).
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Table C6.9
Incidence of any sickness and of diarrhoea (per 100 children) during the week 
preceding the survey by materials used in washing mother’s hands after defaecation.
Materials
used
No. of 
children
Sickness 
of any kind
Incidence of 
diarrhoea
Occasionally
soap 81
First visit 
40.7n 16.0n
Mostly
soil/ashes 335 49.0 18.2
Always
water 491 44.6 17.5
Occasionally
soap 84
Second visit 
45.2n 23.8n
Mostly
soil/ashes 327 39.1 14.4
Always
water 460 40.4 17.4
Occasionally
soap 76
Third visit 
46. in 22.4n
Mostly
soil/ashes 323 33.7 17.3
Always
water 458 37.1 16.2
n - not significant (P>0.05).
Table C6.10
Incidence of any sickness and of diarrhoea (per 100 children) during the week 
preceding the survey by materials used in washing mother’s hand after cleaning
child after defaecation.
Materials
used
No. of 
children
Sickness 
of any kind
Incidence of 
diarrhoea
Occasionally
soap 176
First visit 
42.6n 15.9n
Mostly
soil/ashes 365 49.3 18.6
Always
water 366 44.0 17.5
Occasionally
soap 178
Second visit 
41.On 17.4n
Mostly
soil/ashes 346 38.2 15.3
Always
water 347 42.4 18.2
Occasionally
soap 167
Third visit 
38.3n 15.6n
Mostly
soil/ashes 343 34.1 17.2
Always
water 347 38.3 17.9
n - not significant (P>0.05).
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Table C6.ll
Incidence of any sickness and of diarrhoea (per 100 children) during the week 
preceding the survey by mother’s belief about the causes of diarrhoea.
Belief about 
causes
No. of 
children
Sickness 
of any kind
Incidence of 
diarrhoea
Contaminated
food/water 274
First visit 
45.3n 20.8n
Others 461 48.2 16.3
Unknown 172 40.7 16.3
Contaminated
food/water 266
Second visit 
41.7n 16.9n
Others 446 41.0 16.4
Unknown 159 36.5 18.2
Contaminated
food/water 253
Third visit 
31.2n 12.6c
Others 451 37.9 20.0
Unknown 153 41.8 16.3
c - P < 0.05; n - not significant (P>0.05).
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Table C6.12
Incidence of any sickness and of diarrhoea (per 100 children) during the week 
preceding the survey by mother’s belief about the mode of transmission of diarrhoea.
Mode of 
transmission
No. of 
children
Sickness 
of any kind
Incidence of 
diarrhoea
First visit
Food/water 190 43.7n 21.in
Others 717 46.4 16.7
Second visit
Food/water 183 44.3n 16.9n
Others 688 39.4 16.9
Third visit
Food/water 170 32.9n 14.7n
Others 687 37.6 17.8
n - not significant (P>0.05).
Table C6.13
Incidence of any sickness and of diarrhoea (per 100 children) during the week 
preceding the survey by mother’s belief about the mode of transmission of dysentery.
Mode of 
transmission
No. of 
children
Sickness 
of any kind
Incidence of 
diarrhoea
First visit
Food/water 107 42. in 19.6n
Others 800 46.4 17.4
Second visit
Food/water 106 46.2n 20.8n
Others 765 39.6 16.3
Third visit
Food/water 98 30.6n 19.4n
Others 759 37.4 16.9
n - not significant (P>0.05).
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Table C6.14
Percentage of children who had repeated attacks of diarrhoea by mother’s 
education,age,economic status of household,health program block,sex and age of the
children.
Variables No. of 
children*
Repeated 
attacks ( % )
E d ucation
None 496 9.9n
Some 189 7.4
A ge o f m other
<25 195 7.2n
25-29 206 7.8
30-34 154 12.3
35+ 130 10.8
E con om ic status
Low 103 5.8n
Medium 323 11.5
High 259 in
Block
Intensive 130 12.3n
Less intensive 178 7.3
Comparison 377 9.0
Sex
Male 347 8.9n
Female 338 9.5
A g e o f  ch ildren  at first visit 
<12 171 6.9n
12-17 128 10.2
18-23 115 7.0
24-29 115 11.3
30+ 156 11.5
n - not significant (P>0.05).
* - includes children who were present in all the three visits and the total number is 
different from other tables.
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Percentage of children who had repeated attacks of diarrhoea by sources of drinking 
water,and mother’s awareness of hygiene.
Table C6.15
children*  attacks (%)
Sources of drinking water
Tube-well 520 9.8n
Surface 165 7.3
Belief about hazards of drinking 
unboiled surface water
Full 580 8.8n
Partial/no 105 11.4
Heating of food
Mostly 181 12.2n
Not mostly 504 8.1
Washing hands after 
defecation
Occasionally
soap 58 5.2n
Soil/ashes 266 9.8
Water only 361 9.4
Washing hands after 
cleaning a child
Occasionally
soap 130 3.8n
Soil/ashes 287 10.8
Water only 268 10.1
Belief about causes 
of diarrhoea
Contaminated
food/water 204 8.3n
Others 351 9.1
Unknown 130 10.8
Belief about transmission 
of diarrhoea
Food/water 137 8.8n
Others 548 9.3
Belief about transmission 
of dysentery
Food/water 82 8.5n
Others 603 9.3
n - not significant (P>0.05).
* - number of children is same as that of Table C6.14
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Table D7.1
Percentage of children by number of times the different food items were cooked in the 
household during the week preceding the survey
No. of 
times
Meat Fish Egg Dal Vegeta­
ble
Rice
0 87.7 8.1
First visit 
83.5 53.2 63.6 0.0
1-2 12.0 9.0 12.2 32.5 25.4 1.8
3-4 0.2 12.8 2.5 8.2 6.2 12.9
5-6 0.1 10.7 0.7 3.1 3.4 9.4
7 0.0 36.0 0.6 2.4 0.7 16.1
8-10 0.0 23.4 0.5 0.6 0.7 6.3
11-13 0.0 0.0 0.0 0.0 0.0 7.3
14 0.0 0.0 0.0 0.0 0.0 33.7
15+ 0.0 0.0 0.0 0.0 0.0 12.5
Total 100.0 100.0 100.0 100.0 100.0 100.0
Mean 0.16 5.61 0.37 1.08 0.80 10.93
S.D. 0.53 2.55 1.16 1.71 1.49 8.14
0 79.9 2.0
Second visit 
61.4 47.8 33.1 0.0
1-2 19.0 12.6 30.0 39.4 41.9 6.1
3-4 1.1 17.6 5.6 7.9 13.2 15.9
5-6 0.0 11.2 2.2 2.6 8.9 1.3
7 0.0 37.6 0.8 2.3 2.9 15.9
8-10 0.0 19.0 0.0 0.0 0.0 5.7
11-13 0.0 0.0 0.0 0.0 0.0 5.1
14 0.0 0.0 0.0 0.0 0.0 43.2
15+ 0.0 0.0 0.0 0.0 0.0 6.8
Total 100.0 100.0 100.0 100.0 100.0 100.0
Mean 0.26 5.68 0.79 1.14 1.70 10.43
S.D. 0.59 2.20 1.32 1.54 1.87 5.07
0 72.9 5.1
Third visit 
77.8 51.6 16.4 0.0
1-2 23.8 21.0 17.9 36.4 39.4 6.6
3-4 2.6 10.8 2.8 7.0 15.2 14.3
5-6 0.6 10.2 0.5 2.6 14.9 3.9
7 0.1 33.3 1.0 1.9 12.3 16.5
8-10 0.0 19.6 0.0 0.6 1.8 4.4
11-13 0.0 0.0 0.0 0.0 0.0 6.8
14 0.0 0.0 0.0 0.0 0.0 40.7
15+ 0.0 0.0 0.0 0.0 0.0 6.8
Total 100.0 100.0 100.0 100.0 100.0 100.0
Mean 0.42 5.24 0.43 1.07 2.94 10.23
S.D. 0.88 2.58 1.06 1.59 2.39 5.02
Note: Numbers of children in the first, second and third visits were 956, 916 and 896 
respectively.
Source: All tables of this appendix are based on SES, Nutrition, and Morbidity Study 
1986.
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Table D7.2
Percentage of children by age and types of food eaten during the week preceding the
survey.
Age in 
months
No. of 
children
Breast 
milk only
Breast milk 
and others
Only
others
First visit
4-5 31 35.5 64.5 0.0
6-11 200 17.5 79.5 3.0
12-17 192 6.8 92.2 1.0
18-23 157 0.6 86.0 13.4
24-29 165 0.0 70.3 29.7
30+ 211 0.0 44.5 55.5
Total 956 6.3 73.3 20.4
Second visit
4-5 10 10.0 90.0 0.0
6-11 164 9.1 89.6 1.2
12-17 204 2.5 94.1 3.4
18-23 130 0.8 86.9 12.3
24-29 184 0.0 71.2 28.3
30+ 224 0.0 37.5 62.5
Total 916 2.4 73.9 23.7
Third visit
4-5 3 0.0 66.7 33.3
6-11 143 5.6 92.3 2.1
12-17 212 0.5 94.3 5.2
18-23 117 0.0 89.7 10.3
24-29 185 0.0 66.5 33.5
30+ 236 0.0 36.4 63.6
Total 896 1.0 72.3 26.7
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Table D7.3
Mean number of times different food items eaten by the children in the week 
preceding the survey by mother’s education.
Edu­
cation
No. of 
Child­
ren!
Meat Fish
Food items 
Egg Dal Vege­
table
Rice
First visit
None 657 0.14n 2.95n 0.24n 0.99a 0.59C 12.29n
Some 250 0.13 3.08 0.35 1.55 0.91 9.54
Second visit
None 625 0 .22n 3.47n 0.54a 1.25C 1.52n 13.02n
Some 246 0.37 3.52 0.90 1.65 1.63 13.54
Third visit
None 627 0.37a 3 .48n 0.30a 1.20a 2.79C 13.80n
Some 230 0.77 3.84 0.76 1.93 3.27 14.74
a - P < 0.001, b - p < 0.01, c - p < 0.05, n - not significant (P>0.05).
1 - number of children is less than the total number of children included in the study 
because of missing data.
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Table D7.4
Mean number of times different food items eaten by the children in the week 
preceding the survey by mother’s age.
Age of 
mother
No. of 
Child­
ren!
Meat Fish
Food items 
Egg Dal Vege­
table
Rice
First visit
<25 287 0 .14n 2 .96n 0 .31n 1 .2 in 0 .70n 11.50n
25-29 272 0.18 3.10 0.34 1.33 0.79 12.01
30-34 183 0.08 3.10 0.17 1.05 0.62 12.38
35+ 165 0.14 2.73 0.22 0.82 0.50 13.02
Second visit
<25 285 0.24n 3 .5 in 0 .66n 1.28n 1.38n 12.52n
25-29 253 0.30 3.42 0.69 1.62 1.74 12.93
30-34 176 0.23 3.56 0.69 1.23 1.58 13.37
35+ 157 0.28 3.47 0.49 1.27 1.55 14.52
Third visit
<25 279 0.52n 3.84n 0 .45n 1 .6 in 3 .22n 14.10n
25-29 257 0.52 3.46 0.51 1.48 2.83 14.00
30-34 173 0.39 3.38 0.36 1.27 2.65 13.78
35+ 148 0.43 3.51 0.29 1.03 2.84 14.42
a - P < 0.001, t> - P < 0.01, c - P < 0.05, n - not significant (P>0.05).
1 - number is less than the total number of children included in the study because of 
missing data.
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Table D7.5
Mean number of times different food items eaten by the children in the week 
preceding the survey by economic condition of households.
Econom­
ic con­
dition
No. of 
Child­
ren!
Meat Fish
Food items 
Egg Dal Vege­
table
Rice
First visit
Low 142 O.lin 3 .20n 0 . 13C 0.68a 0 .53n 12. 67°
Medium 423 0.12 2.94 0.22 0.94 0.70 12.23
High 342 0.18 2.96 0.40 1.60 0.72 11.73
Second visit
Low 133 0 . 18n 3 .49n 0.50a 0 . 83C 1.64n 13. 12°
Medium 397 0.23 3.49 0.50 1.46 1.57 13.28
High 341 0.34 3.47 0.87 1.47 1.51 13.06
Third visit
Low 140 0 .34a 3 . 16n 0 .23a 1.31c 3 .01n 13.22°
Medium 402 0.32 3.58 0.31 1.21 2.97 14.20
High 315 0.74 3.77 0.65 1.69 2.82 14.24
a - P < 0.001, b - p < 0.01, c - p < 0.05, ° - not significant (P>0.05).
1 - number is less than the total number of children included in the study because of 
missing data.
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Table D7.6
Mean number of times different food items eaten by the children in the week 
preceding the survey by health program block.
Block No. of 
Child­
ren
Meat Fish
Food items 
Egg Dal Vege­
table
Rice
Inten­
sive 174 0 .16c 2.7 l n
First visit 
0.40C 1.85a 1.05b 9.81b
Less inten­
sive 228 0.04 3.32 0.27 0.89 0.50 12.62
Compari­
son 505 0.18 2.93 0.23 1.02 0.63 12.67
Inten­
sive 173 0 .35n 3.65n
Second visit
0.80b 2.00a 2.35a 10.77a
Less inten­
sive 220 0.21 3.82 0.39 0.95 1.13 13.31
Compari­
son 478 0.26 3.27 0.71 1.33 1.46 14.97
Inten­
sive 161 0.55n 2.96a
Third visit 
0 .48n 2 .34a 3 .57b 10.84a
Less inten­
sive 224 0.37 4.48 0.40 1.10 2.45 14.60
Compari­
son 472 0.50 3.36 0.42 1.22 2.93 14.89
a - P < 0.001, b . p < 0.01, c - P < 0.05, n - not significant (P>0.05).
1 - number is less than the total number of children included in the study because of 
missing data.
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Table D7.7
Mean number of times different food items eaten by the children in the week
preceding the survey by age.
Age
in
months
No. of 
Children Meat Fish
Food items 
Egg Dal Vege­
table
Rice
First visit
4-11 218 0.04a 0.24a 0.19a 0.32a 0.24a 3.1ia
12-17 181 0.01 0.77 0.06 0.66 0.32 10.17
18-23 150 0.21 3.56 0.30 1.49 0.78 15.64
24-29 156 0.25 4.90 0.49 1.73 1.07 16.31
30+ 202 0.24 6.05 0.39 1.81 1.09 17.95
Second visit
4-11 166 0.00a 0.25a 0.18a 0.34a 0.34a 5.49a
12-17 193 0.10 1.01 0.45 0.92 0.95 10.52
18-23 123 0.39 4.39 0.74 1.52 1.81 14.85
24-29 173 0.34 5.07 0.76 2.11 2.15 17.70
30+ 216 0.50 6.38 0.96 1.91 2.42 16.96
Third visit
4-11 139 0.03a 0.55a 0.20a 0.40a 0.68a 7.43a
12-17 205 0.15 1.36 0.14 0.96 1.90 11.99
18-23 112 0.75 4.32 0.56 1.87 3.44 16.72
24-29 173 0.64 4.87 0.65 1.77 4.04 16.97
30+ 228 0.83 6.18 0.56 1.87 4.17 16.76
a - P < 0.001.
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Table D7.8
Mean number of times different food items eaten by the children in the week
preceding the survey by sex.
Sex No. of Food items
Children Meat Fish Egg Dal Vege- Rice
table
First visit
Male 461 0.17n 2.78n 0.25n 1.13n 0.68n 12.26n
Female 446 0.11 3.19 0.31 1.18 0.67 12.02
Second visit
Male 444 0.28n 3.34n 0.54C 1.45n 1.45n 12.8 in
Female 427 0.26 3.62 0.72 1.29 1.67 13.61
Third visit
Male 445 0.59C 3.47n 0.43n 1.45n 2.87n 13.91n
Female 412 0.38 3.76 0.41 1.33 3.02 14.41
c - P <0.05; n - not significant (P>0.05).
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Table D7.9
Percentage of children who had reduced intake of breast milk and other foods during
sickness by types of diseases.
Disease
Breast milk
No. of % reduced
children 1
Other foods
No. of % reduced
children^
First visit
Diarrhoea 125 16.0n 151 45.0n
Others 217 19.4 240 42.1
Total 342 18.1 391 43.2
Second visit
Diarrhoea 112 10.7n 144 53.5n
Others 168 16.7 203 41.3
Total 280 14.3 347 47.6
Third visit
Diarrhoea 102 7.8n 147 38.1"
Others 140 11.4 162 45.1
Total 242 9.9 309 41.7
n - Not significant (P>0.05).
1 - including children who were breastfed either partly or fully and were sick.
2 - including children who were on other food either solely or in combination with 
breast milk and were sick.
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Table D7.10
Percentage of children who had reduced intake of food during illness in the week 
preceding the survey by mother’s education.
Education 
of mother
Breast milk 
No. of %
children! reduced
Other foods 
No. of %
children! reduced
First visit
None 244 16.8n 279 44. in
Some 98 21.4 112 41.1
Second visit
None 199 14.6n 247 46 .6n
Some 81 13.6 100 50.0
Third visit
None 180 11 .in 225 39.6n
Some 62 6.5 84 47.6
n - not significant (P>0.05).
! - similar to that of Table D7.9.
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Table D7.11
Percentage of children who had reduced intake of food during illness in the week 
preceding the survey by mother’s age.
Age of 
mother
Breast milk 
No. of %
children 1 reduced
Other foods 
No. of %
children! reduced
First visit
<25 116 10.3C 121 42. in
25-29 93 25.8 119 43.7
30-34 67 17.9 79 39.2
35+ 66 21.2 72 48.6
Second visit
<25 89 16.9n 113 51.3C
25-29 90 17.8 106 43.4
30-34 56 7.1 74 56.8
35+ 45 11.1 54 35.2
- Third visit
<25 89 14.6n 112 38.4n
25-29+ 62 4.8 80 45.0
30-34 45 8.9 62 46.8
35+ 46 8.7 55 38.2
c - P <0.05, n - not significant (P>0.05).
1 - similar to that of Table D7.9.
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Table D7.12
Percentage of children who had reduced intake of food during illness in the week 
preceding the survey by economic condition of household.
Economic
condition
Breast milk 
No. of %
children 1 reduced
No. of 
children 1
Other foods 
%
reduced
First visit
Low 53 17.0n 62 45.2n
Medium 159 14.5 188 39.9
High 130 23.1 141 46.8
Second visit
Low 44 15.7n 50 50.0n
Medium 118 13.6 150 49.3
High 118 14.4 147 44.9
Third visit
Low 49 8.2n 55 32.7n
Medium 123 8.1 156 41.7
High 70 14.3 . 98 46.9
n - not significant (P>0.05).
1 - similar to that of Table D7.9.
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Table D7.13
Percentage of children who had reduced intake of food during illness in the week 
preceding the survey by health program block.
Breast milk Other foods
Block No. of % No. of %
children! reduced children 1 reduced
First visit
Intensive
Less-
67 19.4n 70 47.ic
intensive 88 21.6 103 51.5
Comparison 187 16.0 218 38.1
Second visit
Intensive
Less-
60 13.3n 66 48.5n
intensive 76 13.2 92 56.5
Comparison 144 15.3 189 42.9
Third visit
Intensive
Less-
48 8.3n 58 48.3n
intensive 50 8.0 67 41.8
Comparison 144 11.1 184 39.7
c - P < 0.05, n - not significant at 5 %.
1 - similar to that of Table D7.9.
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Table D7.14
Percentage of children who had reduced intake of food during illness in the week 
preceding the survey by sex of the children.
Sex No. of 
children 1
Breast milk
%
reduced
No. of 
children 1
Other foods
%
reduced
First visit
Male 190 14.2C 207 44.0n
Female 152 23.0 184 42.4
Second visit
Male 149 16.8n 184 50.0n
Female 131 11.5 163 44.8
Third visit
Male 123 8.9n 160 43.8n
Female 119 10.9 149 39.6
c - P < 0.05, n - not significant (P>0.05).
1 - similar to that of Table D7.9.
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Table D7.15
Percentage of children who had reduced intake of food during illness in the week 
preceding the survey by age of the children.
Age
in months No. of 
children!
Breast milk 
%
reduced
No. of 
children!
Other foods 
%
reduced
First visit
4-11 104 21.2n 89 53.9n
12-17 97 13.4 91 39.6
18-23 58 19.0 64 43.8
24-29 47 21.3 65 44.6
30+ 36 16.7 82 34.1
Second visit
4-11 66 16.7n 65 50.8n
12-17 88 14.8 90 53.3
18-23 47 14.9 54 50.0
24-29 55 9.1 69 49.3
30+ 24 16.7 69 36.2
Third visit
4-11 50 16.0n 45 48.9n
12-17 73 12.3 76 44.7
18-23 47 6.4 51 29.4
24-29 44 9.1 61 44.3
30+ 28 0.0 76 40.8
n - not significant (P>0.05).
1 - similar to that of Table D7.9.
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Table D7.16
Percentage of sick children for whom health care provider was contacted by mother’s 
education and type of health care provider.
Education 
of mother
No. of 
children
Tvpes of provider 
Allopath Others All
First visit
None 300 11.7n 11.3C 23.0b
Some 116 17.2 19.0 36.2
Total 416 13.2 13.2 26.4
Second visit
None 251 12.0n 14.9n 26.9n
Some 101 9.9 13.6 23.5
Total 352 11.4 14.6 26.0
Third visit
None 230 l 'l jn 8.7n 20.4n
Some 84 11.9 9.5 21.4
Total 314 11.8 8.8 20.6
b - P < 0.01, c - p < 0.05, n - not significant (P>0.05).
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Table D7.17
Percentage of sick children for whom health care provider was contacted by mother’s
age and type of health care provider.
Age of 
mother
No. of 
children
Tvpes of provider 
Allopath Others All
First visit
<25 131 16.0n 14.3n 30.3n
25-29 123 14.6 14.1 28.7
30-34 84 11.9 14.2 26.2
35+ 78 7.7 9.0 16.7
Second visit
<25 114 12.3n 15.4n 27.7n
25-29 108 12.0 14.3 26.3
30-34 75 13.3 14.7 28.0
35+ 55 5.5 13.5 19.0
Third visit
<25 115 11.3n 3.in 14.4n
25-29 80 12.5 13.1 25.6
30-34 62 11.3 12.5 23.8
35+ 57 12.3 10.7 23.0
n - not significant (P>0.05).
275
Table D7.18
Percentage of sick children for whom health care provider was contacted by economic 
condition of household and type of health care provider.
Economic
condition
No. of 
children
Tvpes of provider 
Allopath Others All
First visit
Low 66 12. l n 14.0n 26. l n
Medium 199 12.1 10.0 22.1
High 151 15.2 17.3 32.5
Second visit
Low 52 11.5n 16.0n 27.5n
Medium 151 9.9 13.2 23.1
High 130 12.8 15.4 28.2
Third visit
Low 58 5.2n 12.4n 17.6n
Medium 158 12.0 7.0 19.0
High 98 15.3 10.2 25.5
n - not significant (P>0.05).
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Table D7.19
Percentage of sick children for whom health care provider was contacted by health 
program blocks and type of health care provider.
Block No. of 
children
Tvpes of provider 
Allopath Others All
First visit
Intensive 74 18.9n 14.0a 32.9a
Less-
intensive 106 14.2 30.3 44.5
Comparison 236 11.0 5.6 16.6
Second visit
Intensive 67 14.9n 27.4a 42.3a
Less-
intensive 92 10.9 18.7 29.6
Comparison 193 10.4 8.0 18.4
Third visit
Intensive 59 10.2n 9.8n 20.0n
Less-
intensive 67 10.4 14.6 25.0
Comparison 188 12.8 6.5 19.3
a - P <0.001, n - not significant (P>0.05).
Table D7.20
Percentage of sick children for whom health care provider was contacted by sex
type of health care provider.
Sex No. of 
children
Tvpes of provider 
Allopath Others All
First visit
Male 217 12.4n 13.7n 26.1n
Female 199 14.1 12.8 26.9
Second visit
Male 186 14.0n 13.9n 27.9n
Female 166 8.4 15.3 23.7
Third visit
Male 161 14.3n 9.7n 24.0n
Female 153 9.2 8.0 17.2
n - not significant (P>0.05).
278
Table D7.21
Percentage of sick children for whom health care provider was contacted by age of 
the children and type of health care provider.
Age in 
months
No. of 
children
Tvpes of provider 
Allopath Others All
First visit
4-11 106 12.3n 17.5n 29 .8n
12-17 98 8.2 16.8 25.0
18-23 65 15.4 10.3 25.7
24-29 65 18.5 9.0 27.5
30+ 82 14.6 8.9 23.5
Second visit
4-11 67 9 .0n 23 .9C • 32 .9C
12-17 92 12.0 17.5 29.5
18-23 55 14.5 16.0 30.5
24-29 69 13.0 11.3 24.3
30+ 69 8.7 3.8 12.5
Third visit
4-11 50 4 .0n 11.4n 15.4n
12-17 76 10.5 15.1 25.6
18-23 51 11.8 5.8 17.6
24-29 61 14.8 7.1 21.9
30+ 76 15.8 4.5 20.3
c - P < 0.05, n - not significant (P>0.05).
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Table D7.22
Percentage of sick children for whom health care provider was contacted by type of 
disease and type of health care provider.
Disease No. of 
children
Tvnes of provider 
Allopath Others All
First visit
Diarhhoea 160 13.8n 17.0n 30.8n
Others 256 12.9 11.0 23.9
Second visit
Diarrhoea 147 14.3n 16.0n 30.3n
Others 205 9.3 13.5 22.8
Third visit
Diarrhoea 147 10.2n lO.in 20.3n
Others 167 13.2 7.9 21.1
n - not significant (P>0.05).
APPENDIX E
(Tables related to Chapter 8)
281
Table E8.1
Mean weight for age (WA) by age, and sex of children
Vari­
able
First visit 
No. of 
child­
ren 1
Mean
WA
Second visit 
No. of Mean
child- WA
renl
Third visit 
No. of 
child­
ren!
Mean
WA
Age in months
<11 218 73.77a 164 72.75a 132 73.64a
12-17 180 68.14 193 67.44 202 68.67
18-23 149 66.59 122 66.48 110 68.74
24-29 155 67.96 174 69.22 169 69.46
30+ 200 67.93 215 69.09 224 70.14
Sex
Male 459 70.15b 441 70.47a 434 71.58a
Female 443 68.15 427 67.63 403 68.33
a - P <0.001, b - p <0.01, c - P <0.05
Source: All tables of this appendix are based on SES, Nutrition, and Morbidity Study 
1:986
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Table E8.2
Mean weight for age (WA) by mother’s age, education, economic status of household, 
food availability, and health program block.
First visit Second visit Third visit
Vari- No. of Mean No. of Mean No. of Mean
able child- WA child- WA child- WA
renl renl renl
M o th er’s age
<25 286 70.76a 283 70.10C 273 71.20c
25-29 271 69.41 254 69.07 250 70.02
30-34 181 68.62 175 68.95 169 69.63
35+ 164 66.58 156 67.36 145 68.23
M o th er ’s education
None 651 68.4ia 622 68.47b 612 69.41b
Some 251 71.13 246 70.61 225 71.68
E con om ic status
Low 141 66.52a 133 67.08a 139 69.18a
Medium 419 68.37 393 67.91 391 68.70
High 342 71.23 342 71.18 307 72.08
F ood  ava ilab ility
70.69b
•
Yes 303 490 69.28n 312 70.5in
No 599 68.40 378 68.81 525 69.73
Block
Inten-
70.79bsive 173 69.90a 173 69.56n 150
Less inten-
sive
Compari-
225 70.51 218 69.74 220 71.63
son 504 68.31 477 68.59 467 69.01
a - P <0.001, b - p <0.01, c - p  <0.05, n - not significant (P>0.05).
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Table E8.3
Mean weight for age (WA) by disease incidence and the frequency of feeding of 
different food items in the week preceding the survey.
First visit Second visit Third visit
Vari­
able
No. of 
child­
ren!
Mean
WA
No. of 
child­
ren!
Mean
WA
No. of 
child­
ren!
Mean
WA
Disease
None 483 69.14n 518 69.19n 525 70.33n
Diar-
rhoea 160 68.59 144 68.62 147 69.23
Others 259 69.57 206 68.09 165 69.74
Rice
0 199 72.64a 132 71.08n 80 72.19n
1-6 122 69.86 102 69.28 133 70.35
7-13 150 68.46 154 69.11 131 69.54
14+ 431 67.61 480 68.47 493 69.70
Fish
0 515 69.98c 449 69.67n 396 69.94n
1-6 112 68.62 93 67.88 153 69.84
7-13 275 67.86 326 68.59 288 70.19
Dal
0 641 69.60c 556 69.06n 538 69.97n
1 + 261 68.09 312 69.10 299 70.10
Vegetable 
0 731 69.45n 518 69.32n 344 70.31n
1+ 171 67.95 350 68.71 493 69.81
Egg
O' 814 69.19n 636 69.03n 689 69.66c
1+ 88 68.92 232 69.19 148 71.69
Meat
0 843 69.16n 779 69.03n 698 69.71C
1+ 59 69.30 89 69.49 139 71.56
a - P <0.001, b - P <0.01, c - P <0.05, n - not significant (P>0.05).
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Table E8.4
Percentage of severely malnourished (<60% weight for age) children by sex, mother’s 
age, education, economic status of household, food availability, and health program
block.
First visit Second visit Third visit
No. of No. of No. of
Vari- child- % child- % child- %
able renl renl renl
S ex
Male 459 12.0b 441 11.lb 434 9.0b
Female 443 19.4 427 18.5 403 15.6
M o th e r ’s a g e
<25 286 13.3d 283 11.7d 273 11.On
25-29 271 13.3 254 14.2 250 10.8
30-34 181 17.1 175 15.4 169 11.2
35+ 164 22.0 156 20.5 145 17.9
M o th e r ’s e d u ca tio n
None 651 17.5b 622 16.7c 612 13.9C
Some 251 10.8 246 9.8 225 7.6
E c o n o m ic  s ta tu s
Low 141 27.0a 133 23.3a 139 18.0b
Medium 419 15.3 393 17.0 391 13.6
High 342 11.4 342 8.8 307 7.8
F o o d  a v a ila b ility
Yes 303 13.2n 490 14.5n 312 9.6n
No 599 16.9 378 15.1 525 13.7
B lo ck
Inten-
sive 173 14.5d 173 15.0n 150 14.0b
Less inten-
sive 225 11.1 218 13.8 220 8.6
Compari-
son 504 18.1 477 15.1 467 13.3
a - P <0.001, b - p <0.01, c . p  <0.05, n - not significant (P>0.05).
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Table E8.5
Percentage of severely malnourished (<60% weight for age) children by disease 
incidence and the frequency of feeding of different food items in the week preceding
the survey.
Vari­
able
First visit 
No. of 
child­
ren!
%
Second visit 
No. of
child- %
renl
Third visit 
No. of 
child­
ren!
%
D isease
None 483 14.9n 518 13.in 525 12.0n
Diar-
rhoea 160 17.0 144 17.0 147 14.5
Others 259 15.6 206 17.4 165 10.2
R ice
0 199 11.in 132 12.9n 80 7.5n
1-6 122 13.1 102 13.7 133 10.5
7-13 150 16.4 154 14.3 131 15.3
14+ 431 18.2 480 15.6 493 12.6
Fish
0 515 14.4n 449 12.9n 396 12.9n
1-6 112 17.9 93 14.0 153 12.4
7-13 275 17.1 326 17.5 288 11.1
D al
0 641 14.7n 556 14.6n 538 1 1.5n
1+ 261 18.0 312 15.1 299 13.4
V egetable  
0 731 14.6n 518 13.9n 344 9 .6n
1+ 171 19.9 350 16.0 493 14.0
Egg
0 814 15.5n 636 15.4n 689 12.8n
1+ 88 17.0 232 12.9 148 9.5
M eat
0 843 15.5n 779 15.4n 698 12.9n
1+ 59 16.9 89 9.0 139 8.6
n - not significant (P>0.05).
APPENDIX F
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FACTORS AFFECTING CHILD SURVIVAL IN MATLAB, BANGLADESH
MOTHER’S QUESTIONNAIRE 
(Abridged)
Particulars of mother (to be gathered from the records):
Name:------------------------  Year of birth:—
Registration no.:----------
Current ED no. :---------
1. Did you go to school? 1 - yes; 2 - no
2. What grade did you pass? — grade
3. What is the primary occupation of your husband?----
4. Do any of you (members of the household) possess the following items?
1 - bedstead; 2 - quilt; 4 - hurricane lamp; 8 - bicycle; 16 - any watch; 32 - radio
5. For how many months in the last Bengali year did you have to buy/borrow
staples? — months
6. For how many months this year did you have to buy/borrow staples? — months
7. During which months of the last year were you deficit in staples?
January, February, March, April, May, June, July, August, September, October, 
November, December
8. In the case of sickness of any of your children who in the household normally
decides about calling a health care provider?
1 - mostly father of the children, 2 - most of the time grandfather/grandmother 
of the children, 3 - most of the time myself, - others, please specify.............
9. What is your current source of drinking water?
1 - tube-well, 2 - pond, 3 - canal, 4 - ditch, 5 - river
10. Do you have a tu be-well of your own? 1 - yes, 2 - no
11. Do you boil or purify with alum water from ponds, canals, ditches or rivers before
drinking?
Boiling: 1 - yes, 2 - no; Alum: 1 - yes, 2 - no
12. Many people believe that drinking unboiled water from ponds,canals,ditches,and
rivers may cause sicknesses - have you ever heard this? 1 - yes, 2 - no
13. To what degree do you believe this?
1 - fully, 2 - partly, 3 - not at all
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14. Do you cook at every mealtime?
1 - yes, always; 2 - yes, mostly; 3 - mostly not
15. How do you clean your hands after cleaning a child after defaecation?
1 - always with water only, 2 - always rubbing with ashes/soil, 3 - always with 
soap, 4 - sometimes with soap and sometimes with water, 5 - sometimes with 
soap and sometimes with ashes/soil, 6 - sometimes with ashes/soil and 
sometimes with water, - others, please specify----
16. How do you clean your hand after cleaning yourself after defaecation?
1 - always with water only, 2 - always rubbing with ashes/soil, 3 - always with 
soap, 4 - sometimes with soap and sometimes with water, 5 - sometimes with 
soap and sometimes with ashes/soil, 6 - sometimes with ashes/soil and 
sometimes with water, - others, please specify----
17. Do you think that hands should washed with soap after cleaning after defaecation?
1 - yes, 2 - no
18. Why do you think so?................. ................
19. In your opinion what are the major sicknesses from which the children aged less
than three years suffer in your locality? (mention five in order of importance)
(a)----------(b)-----------(c)-----------(d)---------(e)-----------
Diarrhoea and Dysentery related:
20. Please tell us the symptoms of diarrhoea and dysentery.
Diarrhoea:
Nature of stool: 
Minimum no. of 
times in a day : 
Minimum no. of 
days:
Dysentery:
Nature of stool: 
Minimum no. of 
times in a day : 
Minimum no. of 
days:
21. How dangerous you consider diarrhoea and dysentery among the children aged 
less than three years?
Diarrhoea:
1- very dangerous
2- moderately dangerous
3- dangerous
4- not so dangerous
Dysentery:
1- very dangerous
2- moderately dangerous
3- dangerous
4- not so dangerous
22. In your opinion what are the causes of diarrhoea and dysentery' among children?
Diarrhoea: Dysentery:
23. In your opinion how are diarrhoea and dysentery transmitted?
Diarrhoea: Dysentery:
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24. What measures do you think can reduce the incidence of diarrhoea and dysentery
among children?
Diarrhoea: Dysentery:
25. What are the best ways of treating diarrhoea and dysentery among the children?
Diarrhoea: Dysentery:
26. What type of health care providers are best for treating diarrhoea and dysentery?
Diarrhoea: Dysentery:
1- MBBS 1-MBBS
2- Homeopath 2-Homeopath
3- Religious 3-Religious
-others specify 4-others specify
27. What do you think should be done with breast milk in the case of diarrhoea and 
dysentery among breast-fed children?
Diarrhoea: Dysentery:
1- continued 1-continued
2- reduced 2-reduced
3- stopped 3-stopped
28. What do you think should be done with other normal foods in the case of 
diarrhoea and dysentery among children?
Diarrhoea:
1- continued
2- reduced
3- stopped
4- stopped and
barley be given
5- other changes
of normal food
Dysentery:
1- continued
2- reduced
3- stopped
4- stopped and barley
be given
5- other changes of
normal food
29. Have you ever heard of oral saline? 1 - yes, 2-no
30. Many people believe that giving oral saline is the best and safest way of treating
diarrhoea- do you believe that?
1- fully
2- partly
3- not at all
31. Why do you believe so?
32. Can you tell me how to prepare oral saline at home?
33. Where can you get oral saline in your locality?
Measles related:
34. Can you please tell me the symptoms of lunti (measles)
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35. How many times in his/her life do you think a person can have measles?
1-once, 2-more than once, 3-do not know
36. What are the complications usually associated with measles?
37. What symptoms associated with measles among children do you consider
dangerous?
38. What do you do /would you do if a child gets measles?
39. What do you think about diarrhoea associated with measles among children?
1-good, 2-does not matter, 3-bad
40. Do you think diarrhoea associated with measles should be treated with oral saline?
1-should, 2-should not, 3-do not know
41. What type of health care provider should be consulted in the case of measles
among children?
42. How dangerous do you consider measles among children?
1-very dangerous, 2-moderately dangerous, 3-dangerous, 4-not so much
43. Have you heard of any measure which can prevent measles among children?
1-yes, 2-no
44. If yes, what?
Whooping cough related:
45. Can you tell me the symptoms of kui kash (whooping cough)?
46. What you think should be done if a child gets kui kash?
47. What type of health care provider should be consulted in the case of kui kash
among children?
48. How dangerous you consider kui kash among the children?
1-very dangerous, 2-moderately dangerous, 3-dangerous, 4-not so much
49. Have you heard of any measure which can prevent kui kash among children?
1-yes, 2-no
50. If yes, what?
Pneumonia related:
51. Can you tell me the symptoms of pneumonia?
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52. How dangerous you consider pneumonia among children?
1-very dangerous, 2-moderately dangerous, 3-dangerous, 4-not so much
53. What type of health care provider should be consulted in the case of pneumonia
among children?
Tetanus related:
54. Can you tell me the symptoms of dhanustanker (tetanus)?
55. In your opinion what are the possible causes of dhanustanker among the
newborn?
56. Have you heard of any measure which can prevent dhanustanker among children?
1-yes, 2-no
57. If yes, what?
Diphtheria and polio related:
58. Have you heard about diphtheria and polio?
Diphtheria: 1-yes, 2-no 
Polio: 1-yes, 2-no
59. Have you heard of any measure which can prevent diphtheria and polio among
children?
Diphtheria: 1-yes, 2-no 
Polio: 1-yes, 2-no
60. If yes, what?
Diphtheria:
Polio:
Name of the interviewer:---------------------------------
Date of interview:
APPENDIX G
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FACTORS AFFECTING CHILD SURVIVAL IN MATLAB, BANGLADESH
CHILDREN’S QUESTIONNAIRE 
(Abridged)
A. General information.
Particulars of the child:
Name:...... ................ ........
Registration no.:----------
Current ID. no. :---------
Particulars of mother:
Name:— .............. ..........
Registration no.:-----------
Date of visit:------
Name of interviewer:-----
Date of birth:- 
Sex: 1-M, 2-F
Current ID. no.:- 
Visit no.: 1 2  3
B. Food intake
1. What does your child (name of the child) eat nowadays?
1- breast milk, 2- cow’s/goat’s milk, 4-powdered milk, 8-tinned condensed 
milk, 16- others, specify-------
2. Up to what age was he/she exclusively on breast milk?
—  months.
3. After that age what other food did you use to give him/her? Please tell us in the
order of introduction.
a . .................. , b ...................., c . .................
4. Details of itemwise food intake during the last week.
a. Last four days Meat Fish Egg Dal Rice Vege.
No. of times cooked ............................................................... -
No. of times given .................................................................
Quantity eaten ....................................... - ................
If not eaten, why? .................................................................
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b. Rest of the days 
No. of times cooked
No. of times given — — ............................
Quantity eaten .............. - .............. - ...............
If not eaten, why? — — .............. - ................
5. Is your today’s staple from your own production?
1- yes, 2- no
6. If not, for how long have you had a deficit?
—  months — days
C. Sickness in the last week
7. Did the child (name) have loose motions, mucus and/or blood in stool, ham, kui
hash, fever or any other kind of sickness during the last seven days?
1- yes, 2- no
8. If yes, details of symptoms:---------------------------
9. Date of onset:------
10. If recovered date of recovery:-----
D. Home remedy
11. Was any health care provider contacted? 1- yes, 2- no
12. If not why?............................ ........
13. Did you do anything by yourself to treat the child?
1- yes, 2- no
14. If yes, what?......................... -......
15. Was breast feeding continued during this sickness at the same level as that of
normal time?
1- more, 2- same, 3- less, 4-not given at all
16. If reduced, what were the reasons?..........................
(Question 17 to 23 are for those who are not exclusively breast fed)
17. Was giving of foods other than breast milk continued during this sickness at the
same level as in normal times?
1- more, 2- same, 3- less, 4-not given at all
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18. If reduced, what were they?....... ......................... .
19. If reduced, what were the reasons?........................-
20. Did you give him/her any new food during this sickness?
1- yes, 2- no
21. If yes, what were they?...... ........-............. ..........
22. Did/would you give him/her any special food or normal food more in quantity
after recovery from the sickness?
1- yes, 2- no
23. If yes, what food?-----------------------------------
E. Health care provider
24. How many health care providers that you know of can treat this sickness in this
locality? —no.
25. Did the health care provider see the child?
1- yes, 2-no
26. If not what are the reasons?...............................
27. Type of the contacted health care provider.
1- MBBS, 2- other allopath, 3- homeopath, 4- kabiraj, totka, 5- religious, 
others, specify----
28. How many days after the onset of sickness was the health care provider
contacted? —- days.
29. Who took initiative to contact the health care provider? —.........
30. What are the reasons for choosing this health care provider?
1- nearest, 2- only available, 3- best for the treatment, 4- less expensive, others, 
specify--------
31. What prescription was made? — .............................
32. Did he/she advise any change in normal diet?
1- yes, asked to stop, 2- yes, asked to reduce, 3- asked to stop, others, specify -
33. If yes, what were the food items?....... ...................-
34. Did the provider advise to introducing any special food during sickness? 1-
yes, 2- no
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35. If yes, what type of food?................................
36. Did the provider advise increasing feeding after recovery? 1- yes, 2- no
37. If yes, with what kind of food?............................
38. What is the condition of the child now?
1- fully recovered, 2- improved, 3- unchanged, 4- deteriorated, others, specify -
39. Was the child immunized against:
Diphtheria: 1- yes, 2- no, Polio: 1- yes, 2- no, Measles: 1- yes, 2- no, Whooping 
cough: 1- yes, 2-no
F. Anthropometry
40. Weight:—.— kilograms 
4L Height:—.— centimetres 
Interview status:
1- taken,
2- not taken, specify reasons -..............
